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DECLARATI ON FOR THE
RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

Aber deen Pesticide Dunps Site
Aber deen, More County, North Carolina

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renmedial action for Qperable Unit Three (QOU3) of

t he Aberdeen Pesticide Dunps Site (the "Site"), in Aberdeen, North Carolina, which was chosen in
accordance with the Conprehensive Environmental Response, Conpensation and Liability Act of 1980
(CERCLA), as anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA) and, to
the extent practicable, the National Ol and Hazardous Substances Pol | uti on Contingency Pl an
(NCP). QU3 addresses contam nation in groundwater, sedinent and surface water and ecol ogi cal
considerations at the three Areas of the Site, known as Farm Chemicals, Twin Sites and Fairway
Six. This decision is based upon the contents of the Admnistrative Record for QU3 of the Site

The State of North Carolina concurs in this decision

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by

i npl enenting the response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The remedy sel ected addresses groundwater, sedinent, and surface water contam nation and

ecol ogi cal concerns to elimnate or reduce the risks posed by the Site. The nmjor conponents of

the selected remedy for the Farm Chemicals/Twin Sites Areas include

. Extraction of groundwater across QU3 that is contam nated above performance
standards utilizing extraction wells, and/or interceptor trenches;

. Pretreatnent consisting of equalization and neutralization

. I norgani ¢ contam nant renoval consisting of coagul ation/floccul ation/precipitation
sl udge separation, dewatering and off-site di sposal

. Organic contami nant renmoval utilizing air stripping followed w th incineration of
of f-gases followed by acid gas scrubbing

. Post treatnent consisting of Ganular Activated Carbon (GAC) adsorption of the
i qui d-phase with off-site regeneration of spent GAG

. Di scharge of treated water by infiltration basin, injection wells, discharge to
Publicly Owmed Treatment Works (POTW or discharge to Aberdeen Creek; and

. Conti nued nonitoring of the environnent affected by the sedinent and surface water
cont am nati on; and

The nmaj or conponents of the selected renedy for the Fairway Six Area include:

. Extraction of groundwater across QU3 that is contam nated above performance
standards utilizing extraction wells and/or interceptor trenches;

. Pretreatnent consisting of equalization and neutralization, as appropriate;



. O ganic renoval consisting of Granular Activated Carbon (GAC) adsorption of the
i qui d-phase with off-site regeneration of spent GAG

. Di scharge of treated water by infiltration basin, injection wells, discharge to
Publicly Owmed Treatnment Works (POTW or discharge to Aberdeen Creek; and

. Conti nued nonitoring of the environnent affected by the sedinent and surface water
cont am nati on

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and are cost-effective. The selected renmedy utilizes pernmanent solutions and alternative
treatnment (or resource recovery) technol ogies to the maxi mumextent practicable, and satisfies
the statutory preference to reduce toxicity, mobility, or volune as a principal elenent.

Because this remedy may result in hazardous substances renmaining on the Site, the five-year
statutory facility revieww ||l apply to this action

Cct ober 7, 1993
Patrick M Tobin Dat e
Acting Regional Adm nistrator
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DECI SI ON SUMVARY
1.0 SITE NAME, LQOCATI ON AND DESCRI PTI ON
1.1 Introduction

The Aberdeen Pesticide Dunps Site (the "Site"), consisting of five distinct Areas, is |located
near the town of Aberdeen, Mdore County, North Carolina (Figure 1). The five Areas are Farm
Chemicals, Twin Sites, Fairway Six, Mlver Dunp and Route 211. This Record of Deci sion,

descri bed as Qperable Unit Three (OU3), addresses contam nation at the Farm Chemicals, Twin
Sites and Fairway Six Areas. The nedia to be addressed in this docunent include groundwater,
sedinent, and surface water. In addition ecological concerns are addressed. Figure 1 shows the
l ocation of each Area and the Town of Aberdeen. The location and description of each Area are
sunmmari zed bel ow.

1.2 Site Description

The Farm Chenmicals Area is located on the south side of North Carolina H ghway 5 (Pi nehurst
Road) about 0.5 miles west of the intersection with U S. Hghway 1. The Area is on the western
corporate limt of the Town of Aberdeen (Figure 2). Coordinates are: latitude 35 08'24"N;

| ongi tude 79 25' 58".

The Farm Chemicals Area is situated on flat terrain. However, downgradient of the Area and at a
di stance of approxi mately 500-700 feet is Pages Lake, which is used for swi mmng, fishing, and
general recreation use. It is a nman-nmade body that is fed by Aberdeen Creek, which flows to the
sout h.

The land to the south and west of the Farm Chemicals Area is occupi ed by comrercial or |ight
industrial properties. Residential property bounds the Area to the east. The nearest residents
live approximately 250 feet fromthe Area. North of the Area is Hghway 5 and directly across
H ghway 5 is the Twin Sites Area. The Farm Chem cal s Area accomopdat es an abandoned cheni cal

bl ending facility which consisted of approxinmately 19 structures. Figure 2 shows that the site
layout and Figure 2a is a key identifying the structures. As noted on the |egend, sonme of the
bui | di ngs have been renoved. Farm Chemicals, Inc., abandoned the facility in 1987. The existing
property boundaries are fenced.

The Twin Sites Area is located north of H ghway 5, at the western corporate linmt of the Town of
Aber deen, and west of Pages Lake. Coordinates of the Area are: latitude 35 08' 24"N, |ongitude
79 25'58"W

The Twin Sites Area consist of three disposal areas (Figure 3). Areas A and B were both open
dunps within wooded areas. Area Ais approxinately 400 ft. x 250 ft. and Area Bis
approximately 235 ft. x 120 ft. These two areas |lie approximately 350 ft. from one another.
Area Cis a small patch of woods in between Areas A and B. The dinensions of Area C

are unknown, because nost of the pesticide-like nmaterials are buried.

<Fi gur e>
FI GURE 1 ABERDEEN PESTI Cl DE DUMPS SI TE LOCATI ON MAP

<Fi gur e>

FI GURE 2 SI TE LAYQUT FARM CHEM CALS AREA
<Fi gur e>

<Fi gur e>

FIGURE 3 SI TE LAYQUT - TWN SI TES AREA

The Twin Sites Area is situated on noderately sloping terrain (5%, which slopes in a NNNE
direction toward Pages Lake, about 350 feet downgradient fromthe disposal areas. G oundwater
seeps and standing water pools are located in a wet area between the di sposal areas and Pages
Lake. Aquatic plants are found in this wet area.



The Twin Sites Area is bounded on the east by woods, on the north by Pages Lake, on the south by
H ghway 5, and on the west by the corporate lints of the Town of Aberdeen. The nearest
residents |ive about 350 feet upgradient fromdisposal Area B. Mre than 1,000 people live
within a one-mle radius. A forner Jaycees Hut and a Boy Scout Canp are |ocated 350 feet
downgr adi ent of the Area. The Jaycees Hut was unused between 1985 and 1990. Currently, the
facility operates as a day center by a drug rehabilitation group. The Boy Scout Canp is not used
for canping; however, it is used once a week for neetings. There is a newy constructed beach
area directly downgradi ent of the Boy Scout Canp on the western shore of Pages Lake.

The Fairway Six Area is situated off NC H ghway 5 west at the "Pits Golf Links" golf course,
approximately 1.6 mles west-northwest of the Aberdeen corporate limts. Coordinates of the
Area are latitude 35 08'50"N, longitude 79 27'27"W The Area is rural and sparsely popul at ed

The Fairway Six Area consists of a cleared area utilized for a test burn of pesticide

contam nated soil in Decenber 1986; an area of surface contam nation (approxi mately 345 ft. x
225 ft.) on the south and north of Fairway No. 6, imediately adjacent to the tee area; and six
excavat ed trenches and associ ated stockpiled soils (Figure 4).

The Fairway Six Area is situated on gently sloping terrain which drains to the northeast towards
the golf course lake. Two swales drain surface water fromthe area known contami nation. Due to
prior renoval action at this Area, surface runoff fromthe i mediate area drains into the

exi sting trenches.

The Pits Colf Links golf course forns the northern boundary of the Area. To the east and west
lies wooded property that is privately owned, and was once planned for residential devel opnent
(EPA 1991).

<Fi gur e>
FI GURE 4 SI TE LAYQUT FAI RMAY SI X AREA

1.3 Denography and Land Use

According to the 1980 Census, the popul ati on of Aberdeen was about 2,000. However, infornation
obtai ned fromthe Town of Aberdeen indicated that the population in 1988 was about 2,735. The
estinmated population within a 1-mle distance of each Area is:

Farm Chemical s >1, 000
Twin Sites >1, 000
Fai rway Si x <1, 000

The Aberdeen area is prinarily residential with sone light industry. The Twin Sites and Fairway
Six Areas are zoned residential, while the Farm Chem cals Area is zoned comrerci al / residenti al
There are no endangered species or critical habitats, national parks, national wildlife refuges
or Indian reservations in the vicinity of Aberdeen

The primary recreation in the area is golf. Wthin a 10-mle radius of Aberdeen there are 36
chanpi onshi p golf courses. A large seasonal influx of visitors to the nunerous golf courses in
the area occurs in the spring and the fall. Mst of these visitors are elderly and stay for a
week or two at a tine. Pages Lake is used as a recreational facility by the Town of Aberdeen
for fishing and swming. A former Jaycees Hut and a Boy Scout Canp are |ocated on the edge of
the | ake, downgradient fromthe Farm Chenmicals and Twin Sites Areas. The Jaycees Hut was unused
between 1985 and 1990. Currently, the facility operates as a day center by a drug rehabilitation
group. The Boy Scout Canp is not used for canping; however, it is used once a week for

neeti ngs.

1.4 Soil
Soils in the vicinity of the QU3 belong to the Candor Series. These soils include well- to very

wel | -drai ned sandy surface soils, and sandy to sandy clay |loamsoils of the Coastal Plain
Upl ands. These sandy soils have excellent perneability and are not expected to retard the



infiltration of materials to the subsurface.
1.5 Regional GCeol ogy

Al of the Areas are located in the "Sand H Ils" region of the Atlantic Coastal Plain Province
This region is characterized by rolling hills with 200 to 300 feet of topographic relief. Four
formati ons underlie the study area in the foll owing descending order and dip six to eight feet

per mle to the southeast:

(1) the Pinehurst Formation, surficial sedinents which cap the hills of Aberdeen consist of
poorly sorted, unconsolidated sands and gravels.

(2) the Mddendorf Formation, consists of unconsolidated sands and silty sands with | enses of
kaolinitic clay, sandy clay, and gravel. The base consists of an unconsolidated gravel which
does not exceed 6 feet in thickness and is absent in places.

(3) the Cape Fear Formation, the basal sedinentary unit overlying the Carolina Slate Belt is
estimated to be 25 to 115 feet thick and consists of carbonaceous cl ays.

(4) the Carolina Slate Belt, the crystalline "basenent"” is conposed of fine-grained nmetanorphic
rocks

1.6 Site-Specific Geol ogy

Two of the four formations were encountered in nmonitoring wells installed as part of the field

i nvestigation conducted from 1989 through 1991. Al of the wells encountered the M ddendorf
Formation, which is the surficial formation in the Aberdeen area. The M ddendorf Formation
contains the Black Creek Aquifer, which consists of undifferentiated sands, silty sands, clayey
sands, gravels, and clays. day |lenses were common and were generally a fewinches to a few
feet thick. The areal extent of any clay lens was very linmted and generally could not be
correl ated between the wells at an Area. One exception is a clay |ayer, which extends under nost
of the Fairway Six Area and varies in thickness from3 to 20 feet.

Al of the wells installed at the Farm Chemicals and Twin Sites Areas encountered the base of
the M ddendorf Formation. |In the Farm Chemcals/Twin Sites Areas, the base of the M ddendorf
Formati on consists of a clean, nediumto coarse grained sand with a few pebbles to a coarse
gravel ly sand to gravel.

The base of the M ddendorf Fornation was al so encountered in the deep well (3-MM05) at the
Fairway Six Area, the regional nonitoring well (6-MNM01) and several of the regional piezonetric
wells installed

The top of the Cape Fear Formation was encountered in 18 nmonitoring wells that penetrated the
base of the M ddendorf Fornmation. Except for nonitoring well 3-MMO05, all of the wells
penetrated only a few feet into this formation. The Cape Fear Formation generally varied froma
clay to sandy clay with rare | enses of clean, nediumto coarse sand.

1.7 Hydrogeol ogy

There are three regi onal hydrostratagraphic units that underlie QU3. They are the Sand Hlls
Aqui fer, the Cape Fear confining zone, and the crystalline rock of the Carolina Slate Belt. The
primary aquifer in the Aberdeen vicinity is the Sand HIls aquifer, which is conprised of both
the M ddendorf and, where present, the overlying Pinehurst Formations. The clay-rich Cape Fear
Formati on acts as an "aquitard" and separates the overlying aquifer fromthe crystalline rock
aquifer. Figure 5 illustrates the geologic and hydraulic units (Source: U S. GCeological Survey
"Hydrogeol ogy and Sinmul ati on of Ground-Water Flow in Aquifers at the Aberdeen Superfund Sites
NC, " February 1993).



<Fi gur e>

Figure 5 -- Relations of geologic and hydraulic units.

(Source: U S. Ceological Survey, "Hydrogeol ogy and Sinulation of Gound-Water Flow in Aquifers
at the Aberdeen Superfund Sites, NC " Feb. 1993)

The Sand H I |ls aquifer consists of a systemof ridges separated by streamvall eys which
generally are incised into the underlying aquitard. The thickness of the aquifer varies froma
fewfeet in the streamvalleys to 300 feet at the crest of the higher ridges. Recharge of the
groundwat er reservoir is alnost entirely by direct precipitation. The unconsolidated sands and
gravel s of the Pinehurst Formation allow rapid infiltration of precipitation to the water table.
Figure 6 illustrates a cross-section in the Aberdeen area (Source: U S. Ceol ogical Survey
"Hydr ogeol ogy and Si mul ati on of Ground-Water Flow in Aquifers at the Aberdeen Superfund Site,
NC, " February 1993). Table 1 identifies the hydrogeol ogical conditions at the Farm Chem cal s,
Twin Sites and Fairway Six Areas.

1.8 dimte

Aberdeen is in the Hum d Subtropical Zone which prevails through the Southeast. This Zone is
characterized by long, hot, humd sumrers and relatively mld winters. The average daily nean
tenperature is approximately 60 F, with average daily mninmumtenperatures varying 10 F fromthe
nmean. The average daily nmaxi numtenperature during the summer nonths is 85 F. The relative
hum dity is 85%in the nornings and drops to 54%in the afternoon. The area receives

approxi mately 47-50 i nches of precipitation per year, nost of which occurs in the spring and
summer. The nean annual prevailing wind is fromthe southwest at approxinately 9 mles per hour.

1.9 Surface Drai nage

The three Areas are in the Aberdeen Creek drai nage basin (Figure 7). Aberdeen Creek is a north -
south flowing tributary to Drowning Creek with a drai nage area of approximately 38 square niles
and an average discharge of 51 cubic feet per second. Surface water bodies in the Aberdeen area
are classified as foll ows:

. Aberdeen COreek between the damat Watson's Lake and the backwaters of Pages Lake,
Cass Ws-111 (hunman water supply source)

. Pages Lake, Class B (recreational use), and

. Aberdeen Oreek fromthe dam at Pages Lake to Drowning Creek, Cass C (typical fresh

surface water)

The anount of surface runoff reaching the creeks in the area is limted by the highly perneable
soil. Only about 15% of the precipitation reaches the creeks by overland flow and 23% of it
reaches the creeks by groundwater runoff. The bulk of the precipitation (62% is either |ost as
evapotranspiration or enters the groundwater. Short duration intense thunderstorns are common
to this area resulting in surface runoff which nay erode and transport contam nated soil.

<Fi gur e>

Fi gure 6. --Hydrogeol ogi ¢ section B-B through Aberdeen, North Carolina.
(Source: U S. Ceol ogical Survey, "Hydrogeol ogy and Sinulation of G ound
Water Flow in Aquifers at the Aberdeen Superfund Sites, NC " Feb. 1993)
<Fi gur e>

<Fi gur e>

FI GURE 7 Aberdeen O eek Drai nage Basin Aberdeen, North Carolina

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 Site Hstory

Farm Chemi cal s Area



From at |east the m d-1930s through 1987, three successive conpani es bl ended or formul ated
mllions of pounds of pesticides at the fornmulation plant |ocated on the Farm Chenicals Area.
Those conpani es were Tayl or Chenical Conpany (md-1930s until 1964), G ower Service Corporation
(1964-71), and Farm Chenmicals, Inc. (1972-87). Those conpani es reformul ated, or bl ended, or
diluted technical grade pesticides (generally pure or nearly pure pesticides) into comercial
grade, finished pesticide products for agricultural use. Those conpanies fornulated finished
commerci al grade pesticides as their own products under their own |abels (such as "Superkill™
for Tayl or Chenmical).

Tayl or Chemical, G ower Service and Farm Chemicals al so fornul ated finished, comercial grade
pesticide products for other conpanies. It was and is common practice in the pesticide
industry, for nmanufacturers of technical grade pesticides to contract with pesticide

manuf acturers for the fornulation of finished, comrercial grade pesticides. Such practice nmay
be taken for various business reasons, including transportati on and production cost. The
conpani es for whom Tayl or Chemical, Gower Service or Farm Chenicals fornul ated fini shed
pesticide products would furnish and retain ownership of the technical grade pesticides

t hroughout the formul ati on and packagi ng process.

Tayl or Chem cal Conpany was one of the largest fornulators in the Southeast during its
operation. Taylor Chemical formulated cotton dust and other products for DuPont, din-Mathieson
(a predecessor of Ain Corp.), Colunbia Southern or Colunbia Chem cals (a predecessor of PPG
Industries), and Howerton Gowan Chemi cal Co. (a predecessor of UC Holdings, Inc.). Taylor

Chem cal was |iquidated and dissolved after it ceased its fornulation operations in 1964.

G ower Service was a subsidiary of Union Carbide Corporation during the tine (1964-72) that it
owned and operated the fornulation plant |ocated on the Farm Chemcals Area. Gower Service
formulated mllions of pounds of finished "Sevin" products for Union Carbide. Additionally,

G ower Service formulated for Mbil G1I Corp., the Kaiser Agricultural Division of Kaiser

Al um num and Chem cal Corp., and Chermagro Corp. (a predecessor of Mles Inc.). Gower Service
continued wi thout substantial operational change to the pesticide formul ation operations of
Tayl or Chemical. Gower Service continued to formulate comercial grade pesticides in liquid
dust and granular form

In 1972, Farm Chemical s bought the fornulation plant from G ower Service: Farm Chem cals
continued to fornulate |iquid pesticides, but stopped bl ending pesticide dusts and powders.
Farm Chenical s fornmul ated fini shed pesticide products for Shell, and Boots-Hercul es
Agrochem cal s Conpany (a joint venture between Hercules, Inc. and the Boots Conpany (USA), Inc.)
and/ or BFC (a predecessor of NORRAM). 1In 1987, Farm Chemcals entirely stopped its

pesti ci de- bl endi ng operations at the Aberdeen plant and abandoned that facility.

Pesticides in technical grade strength are not usable for agricultural use by farmers without
formulation or blending into a diluted form The pesticide fornulation or bl ending process
generates a large quantity of wastes containing pesticides, including bags and druns contai ni ng
resi dues of technical grade pesticides, and also results in spills and rel eases of pesticides
into the air and soils. Extrenely high |levels of pesticide contam nati on have been confirned
around the fornul ation buildings and | oadi ng docks of those fornulation buildings and

war ehouses. The generation, disposal and rel ease of wastes containing pesticides and pesticide
constituents through spills, discharges, cleaning of formulating and storage buil di ngs and

equi pnent, bl ending and formul ati on operati ons and processes (such as m xing and grindi ng),
production of batches that do not neet specifications, packagi ng, |oading, unloading and
novenent of technical grade and commercial pesticides, disposal of used technical grade
pesticide bags, druns and other containers, cleaning of used netal technical grade pesticide
drums, and other neans was inherent in and incident to the pesticide fornulation and packagi ng
process conducted at the Farm Chenicals Area by Tayl or Chemical, Gower Service and Farm
Chemi cal s.

The three fornul ator conpani es received technical grade pesticides in powder, liquid or solid
formfromthe pesticide nmanufacturers, and then bl ended or fornul ated those technical grade
pesticides into commercial grade pesticide products in liquid, powder, dust and/or granule form
For liquid conmercial products, the formulators m xed the technical grade pesticide in a large



vat with solvents and enmulsifiers. For powder or dust commercial products, the fornulators

m xed the technical grade pesticide with inert fillers (such as clay) in large mxers simlar to
concrete mxers. For granular commercial products, the fornmulators applied the technical grade
pesticides in liquid formto granules in mxers.

During and as an integral part of their pesticide formulation operations on the Farm Chemi cal s
Area, Taylor Chemical, Gower Service and Farm Chenmi cals buried, disposed of or spilled
substantial quantities of wastes containing |iquid and dust pesticides at that Area. Those

buri ed wastes included enpty technical grade bags and containers, spill cleanup naterials, and
broken bags of finished pesticide products. Several pesticide waste disposal holes are |ocated
inthat Area. In addition, releases of pesticides onto the ground occurred during the steam

cl eaning of nmetal drums that had contai ned technical grade pesticides. The netal druns were
steam cl eaned directly over the ground within the plant area.

The pesticide fornmulation process itself also unavoidably resulted in spills and other rel eases
of both technical grade and finished pesticides. Spills and rel eases of pesticides occurred
during |l oadi ng, unloading and intra-plant transport of both technical grade and fini shed
pesticides, as bags and other containers were inadvertently torn or opened so that pesticides
were rel eased onto the ground. Spills and rel eases al so occurred during the fornmulati on process
itself. The dust or powder blending process required cutting or tearing open bags of technica
grade pesticides, dunping the pesticides along with inert carriers (such as clay) into a m xer
and baggi ng the bl ended finished product. Further spills occurred during cleanup of buildings
and equi pnent.

Spills and rel eases al so occurred during the liquid fornulati on process. Technical grade
pesticides and appropriate other ingredients (including solvents, sone of which, such as xyl ene
wer e thensel ves hazardous substances) were blended in large mxing vats. Spills and rel eases
occurred during the blending process. The concrete floor of the open-sided liquid formnulation
bui | di ng was covered with pesticides during periods of formulation. Those pesticides frequently
spilled over onto the ground. In addition, pesticides were spilled or rel eased onto the ground
during cleaning of the liquid fornulation equipnment. The liquid building and its bl endi ng vat
were regularly cleaned with xyl enes, which are hazardous substances. The resulting m xture of
pesticides and xyl enes either ran off onto the ground or was placed into a disposal pit on the
Farm Cheni cal s Area

In October 1987, during the site reconnai ssance conducted by EPA's renmedial contractor, the REM
V Team sul fur and possibly pesticide-like odors were noticed on site. Cystallized
finger-shaped substances (presuned to be pesticide) with yellow sh or black tips were found
on-site. The chemicals or materials were simlar to those identified at the Twin Sites Area
across the street fromthe Farm Chem cal s Area.

Bet ween May 11-16, 1986, high frequency ground penetrating radar (GPR), terrain conductivity,
and nagnetic field surveys were conducted on the southern portion of the plant. The GPR
profiles indicated the presence of an extensive trench systemunderlying the southern portion of
the Farm Chemicals' property. Low terrain conductivity neasurenments over the trench area
suggest ed non-conductive trench contents, i.e., paper, plastic, and druns. Augering confirmed
the nature of the trench contents and subsequent anal ysis of subsurface material reveal ed
contami nati on by several pesticides and pol ychl orinated bi phenyls (PCBs). Scattered spots of
nmagnetic field anonalies were al so detected, possibly indicating the presence of buried nmetallic
obj ects (EPA-TAT, July 1986).

The GPR survey was extended onto the Brooks-Perkins property south of and i nredi ately behind
Farm Chemicals' property. This survey identified a possible trench Iike structure along with
several buried drumlike objects. Terrain conductivity and magnetic field surveys were not
conducted to verify the GPR findings due to tine constraints. It was recommended at the

concl usion of the GPR survey that additional data be collected to verify the findings (EPA TAT
July 1986).

Four soils sanples fromthe southern part of the Farm Chem cals' property and the adjacent
Br ooks- Perkins property were collected and anal yzed. A soil sanple collected at a depth of 7



feet on the Farm Chenmicals' property confirned the presence of a buried trench with
contam nation |levels of 800 parts per mllion (ppm) 4,4 -DDT and 100 ppm PCBs.

Twin Sites Area

Tayl or Chemical used the Twin Sites Area for disposal of dusts, wastes, bags and other used
pesticide containers from 1945 through 1949. During those years, Taylor Chem cal fornulated
pesticide dusts for itself, as well as Qi n-Mathieson, DuPont Howerton Gower and Col unbi a

Sout hern or Col unbia Chenmical. The technical grade ingredients for the dusts fornul ated by
Tayl or Chem cal during those years were DDI, benzene hexachl oride (BHC) and copper. Significant
concentrations of DDT, BHC, and copper have been found at the Twin Sites Area. Gower Service
continued to use the Twin Sites Area during the years from 1964 through 1971 for di sposal of
dusts and granul ar finished products, as well as liquid pesticides and pesticide constituents,

i ncludi ng xyl enes and ot her pesticides wastes. Geigy Chemical used the Twin Sites Area in 1949
for disposal of dusts and pesticides wastes including DDT, BHC, and toxaphene. The RI/FS shows
that a plume of contami nated groundwater originating fromthe Farm Chemcals Area flows
underneath the Twin Sites Area.

The North Carolina State Division of H ghways reported to the North Carolina Solid and Hazar dous
Wast e Managenent Board (NC SHWWB), the first disposal area discovered at the Twin Sites Area in
July 1984. On August 28, 1984, M. Flint Wrrell of the NC SHMB | earned of another nearby

di sposal area through a Town of Aberdeen enpl oyee. These two disposal areas are referred to as
Areas A and Area B. No records of waste disposal activities at the Twin Sites Area were

mai nt ai ned.

On Cctober 22, 1984, a RCRA Hazardous Waste Site Inspection Teamat the NC SHWWMB conducted a
site investigation at the TwWin Sites Area. Pesticides bags and col ored powdery naterial were
strewn over Area A. Area B investigators noted strong odors were found in the area and observed
that the noderately sloping terrain facilitated contam nant run-off towards Pages Lake. Sanples
of the wastes and soil collected fromAreas A and B confirned the presence of DDD, DDT,

t oxaphene, aldrin, heptachlor, lindane, dieldrin, and | ead (AEPCO 1991).

In May 1986, followi ng 1985 renoval activities, EPA re-evaluated the Twin Sites Area and

conduct ed geophysi cal surveys and limted groundwater and soil sanpling in response to

contam nation found in four municipal and three private wells. No substantial trench structures
or subsurface netallic debris were found to remain in Area A. Terrain conductivity findings did
indicate the existence of a residual contam nant plune. A groundwater sanple taken fromthe top
of the water table near the center of Area A confirned the residual plune. Soil sanples from
the northern edge of Area A showi ng concentrations of up to 19 ppmlindane and nearly 300 ppm
for other BHC i somers were reported along with elevated | evel s of DDI, DDD, DDE, aldrin,

heptachl or, endrin ketone, and chl ordane.

In October 1987, during a reconnai ssance, EPA discovered a third disposal area between di sposal
Areas A and B. Sulfur and pesticide-like odors were noticed during the site reconnai ssance.
During the subsequent R, high |levels of DDT, DDD, toxaphene, and al pha-, beta-, delta-, and
gamaBHC were detected in sanples collected fromArea C

In June and August 1985, the EPA Emergency and Renmedi al Response Branch (ERRB) initiated an
ener gency response cleanup at the Twin Sites Area. A total of 221 truckl oads of contam nated
soil and pesticide wastes were excavated from Areas A and B and shipped to the GSX facility at
Pi newood, South Carolina for disposal.

Fai rway Six Area

From 1950 t hrough 1971, both Taylor Chemi cal and Grower Service used the Fairway Six Area for
di sposal of dusts and granul ar pesticide wastes as well as technical bags and containers. The
bags were bundl ed and transported by truck up NC Hghway 5 to the Fairway Six Area and spread
over an undevel oped cl eaned field about an acre in size. From 1950 through 1964, Tayl or

Chem cal formul ated comercial grade pesticide products for DuPont, Qi n-Mathieson, Colunbia
Sout hern or Col unbi a Chenicals and Howerton Gowan. Grower Service continued Tayl or Chemi cal s’



practice of disposal at the Fairway Six Area during its period of formulation for Union Carbide
During the early to md-1950s, Geigy Chem cal disposed of dusts and pesticide wastes including
DDT, BHC, and toxaphene

Correspondence recently obtai ned by EPA states that in March 1969, approxi mately 10,000 tons of
chem cal debris was buried at the Fairway Six Area. The material was buried in a hole 1000 feet
long, 300 feet wide, and 40 feet deep

Fol | owi ng subsequent transfer, Yadco of Pinehurst acquired the Fairway Six Area along with other
property in the vicinity and sold part of the Fairway Six Area in 1984 to Partners who devel oped
the "Pits Golf Links" golf course. The Fairway Six Area lies on the sixth fairway of the golf
course and part of the Area is still owned by Yadco. NC SHWB personnel discovered the Area in
August 1984 through a tip froma Town of Aberdeen enpl oyee.

In October 1984, RCRA 3012 personnel of the NC SHWB conducted a site investigation at the
Fairway Six Area. During the investigation, household rubbish, old car parts, etc. were
observed within the vicinity of the Area. It is believed that the area served as a trash dunp
for many years prior to the construction of the golf course. Records of waste disposal activity
do not exist. Investigators discovered pesticide bags and noted col ored powders and fines
believed to be waste pesticides. A strong chemcal odor was al so noted. Analytical results of
wastes and soil collected in Cctober 1984 reveal ed the presence of 2,253 ppm DDT, 573 ppm DDD,
601 ppm toxaphene, and traces of |indane (EPA, 1991).

EPA initiated an energency response action at the Fairway Six Area June 1985. Materials on the
surface and in Trenches No. 1 and 2 were excavated and transported to the GSX facility in

Pi newood, South Carolina for disposal. EPA re-evaluated the Area in May 1986. GCeophysica
surveys revealed a third buried trench (Trench No.3) ranging in depth from4 to 10 feet and
contai ning highly, conductive material. Exploratory augering and sanpling verified the presence
of pesticide contam nation up to 1,500 ppm Trench No. 3 was estimated to contain 12-mllion
pounds of pesticide wastes.

Duri ng Decenber 1986, the EPA Energency Response Team (ERT) conducted a test burn of

contam nated soil at the Area. A total of 12,000 pounds of material were incinerated in an
8-mllion BTU rotary kiln nobile incinerator owned and operated by Vesta Tech Ltd. An EPA
Techni cal Assi stance Team (TAT) conducted another EM 31 terrain conductivity survey at the Area
in March 1987 and di scovered a fourth pesticide trench (Trench No. 4) with pesticide

contam nation levels up to 1,500 ppm

In August 1988, excavation of the pesticide wastes in Trench No. 3 and No. 4 began. Two

addi tional pesticide waste trenches (No, 5 and No. 6) were discovered. These wastes were
excavat ed, screened, and stockpiled adjacent to the Fairway Six Area. The stockpile |ocated
near the southeast corner, is isolated fromthe environnent with both bottomand top |iners of
30-m| PVC plastic that are chemcally affixed to prevent migration of this material fromthe
stockpile. The top liner is weighted down by rubber tires. The stockpile is roughly 215 ft. x
110 ft. x 28 ft. high and is enclosed by a 6-foot fence with a | ocked gate. It contains about
22,000 cubic yards of pesticide-contam nated naterials

The stock pile was designated as QU2 within the overall site strategy for the Site. AN FS was
conducted for OU2 from March 1989 to May 1989 and a Record of Decision was signed on June 30,
1989. The sel ected renedy included on-site incineration

The ROD for QUL was signed on Septenber 30, 1991. The selected renedy for QUL includes thernal
desorption, with incineration as a contingency alternative. A ROD anendnent included in the
Sept enber 30, 1991 deci sion changed the selected renmedy for QR (redesignated as QM) from
incineration to thernal desorption, with incineration as a contingency alternative. QU1 and O/
will be conbined for centralized thermal treatnment of contaminated soils as the Aberdeen
Pesticide Dunps Site (EPA, 1991). A potentially responsible party (PRP) in receipt of a
Unilateral Administrative Order, originally gave notice to EPA of their intent to conply with
the Order to inplenment the remedy. Field activity was postponed however, pending the outcome of
the remedy selection for QUl. The PRP undertook neasures to ensure liner integrity of the soi



stockpile by replacing the top liner. In Septenber 1991, EPA issued the ROD for QUL and an
Anended ROD for OR. At this tine OR was redesi gnated as OUX.

2.2 Enforcenent Activities

The Aberdeen Pesticides Dunps Site was proposed for inclusion on the National Priorities List
(NPL) in January 1987 and becane final on the NPL at 54 Fed. Reg. 13301 (March 31, 1989). A
potentially responsible party (PRP) search conducted in 1985 identified several PRPs. On May
15, 1985 and Septenber 30, 1985, EPA notified the then-identified PRPs of the conditions at the
Site and their potential liability for the costs of renediating such conditions. Certain
information was al so requested of the PRPs. The notified PRPs were also invited to participate
in a renoval of hazardous substances fromthe Site. No PRPs cane forward to take action at the
Site.

On April 13, 1987 EPA sent special notice letters to four identified PRPs and requested
voluntary performance of a renedial investigation and feasibility study (RI/FS), to abate any
rel ease or threatened rel ease of hazardous substances. None of the PRPs notified agreed to
performthe requested work. EPA therefore proceeded to conduct the RI/FS utilizing the

Super fund Trust noney.

Fol | owi ng EPA' s renedy sel ection of incineration for Qperable Unit Two (QOU2) contami nated soils
contained in the Fairway Six Stockpile in June 1989, EPA issued special notice letters to
twenty-two PRPs on Decenber 21, 1989. The special notice letter invited PRPs to enter into
negoti ations for inplenentation of renedial action at OJ2. Subsequently, EPA issued Unilateral
Adm ni strative Orders under CERCLA Section 106 to four PRPs during the week of March 5, 1990
directing themto performthe selected remedy for Q2. One PRP, Union Carbide, agreed to

inpl enent the selected renedy at OJ2. However, upon agreenent with EPA inplenentation was

del ayed pendi ng the i ssuance of a Record of Decision for Operable Unit One (QU1). QUL addressed
soil remediation at all five Areas of the Site.

On June 28, 1991, EPA issued a general notice letter to 19 PRPs. The notice letter provided an
opportunity for the PRPs to meet with EPAto allow EPA to facilitate cooperation and
coordination anong all parties involved. On Septenber 30, 1991 EPA issued a Record of Decision
for QU1 and an Arended Record of Decision for Qperable Unit Four (OQU4) (a redesignation of QUi2).
Pursuant to CERCLA Section 122(e), special notice letters were issued to the PRPs which invited
the PRPs to enter into negotiations for inplenentation of renedial design and renedial action
(RDYRA) for QUL and QM. EPA was unable to reach a settlenent with the PRPs for inplenmentation
of the RDJRA at the Site.

On Decenber 1, 1992, an Expl anation of Significant D fferences (ESD) was issued by EPA to
identify significant differences to the Septenber 1991 ROD for OQUlL and Anended ROD for QM. The
ESD provided information on activities that were not detailed in the ROD and Anended ROD and/ or
were being nodified fromthe ROD and Anended ROD.

On May 20, 1993, EPA issued forty-four Unilateral Administrative Orders to twenty-two PRPs for
inplenentation of ROJRA for QU1 and QU4. Many of the 22 PRPs received multiple orders
representing work to be perforned at each Area of the Site. El even respondents have given EPA
their notice of intent to conply with the terns of the Order(s). Several respondents, while not
agreeing to inplenent the ROYRA activities, have agreed to all ow site access.

The Departnment of Justice (DQJ) filed a |awsuit on behal f of EPA Region |V against five

def endants on March 31, 1989, pursuant to CERCLA Section 107 for recovery of past and future
response costs. The suit is docketed as Gvil Action No. C89-231-R and was filed in the US.
District Court for Mddle District of North Carolina, Rockingham Division, Geensboro, North
Carolina. As new infornmation becane available, the United States' conplaint has tw ce been
anended. I ndividuals and conpani es who are responsible for Site contam nation are now naned as
def endants in the present cost recovery litigation.

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON



A Community Relations Plan for the Site was finalized in April 1988 and subsequently revised in
January 1992. This docunent lists contacts and interested parties throughout government and the
local community. It also establishes comrunication pathways to ensure tinely dissem nation of
pertinent infornation.

Sections 113(k) (1) and 113(k)(2)(B)(i-v) of CERCLA, as amended by SARA, require EPA to establish
an Administrative Record containing docunents used to sel ect response actions under CERCLA. Al
docunents relating to QU3 were nmade available in the Adm nistrative Record maintained in the
information repository |located at the Aberdeen Town Hall and at the EPA Region |V Record Center
located in Atlanta, CGeorgia. A public coment period for QU3 was held from My 11, 1993 to July
10, 1993. A well attended public neeting was held on May 25, 1993 to present the results of the
RI/FS and EPA's preferred alternative as presented in the Proposed Plan for QU3. A transcript
of the May 25, 1993 public neeting is available for reviewin the Adm nistrative Record.

In accordance with Section 117 of CERCLA, as anended by SARA, prior to the public neeting held
on May 25, 1993, a public notice was provided in two | ocal newspapers May 10-11, 1993. The
public neeting was al so announced in the Proposed Plan fact sheet which was distributed to
approximately 350 interested parties on May 7, 1993. The Proposed Plan fact sheet briefly
descri bed the renedial alternatives analyzed, presented a preferred renedial action alternative
and summari zed the information relied upon to select the preferred alternative.

Al witten comments which were received by EPA prior to the end of the public coment peri od,
including those expressed verbally at the public neeting, are addressed in the Responsiveness
Surmmary which is Appendix A of this Record of Decision.

A very active citizens group, MoreFORCE, Inc. applied for and was awarded on Septenber 25, 1992
a Techni cal Assistance Grant (TAG in the amount of $50,000. The purpose of the grant is to
assist area residents in hiring a technical consultant to work with themduring the Superfund
process. Morre detailed informati on on community participation is found i n Responsi veness Summary
identified as Appendi x A of this ROD.

4.0 SCOPE AND ROLE OF OPERABLE UNITS WTHI N SI TE STRATEGY

As with many Superfund sites, the problens at the Aberdeen Pesticide Dunps Site are conplex. As
a result, EPA has organi zed the work into manageabl e conponents called Qperable Units (QU).

Qperable Unit One (QUl) addresses surface and subsurface soil contam nation at the five areas
conprising the Site: FarmChemcals, Twin Sites, Fairway Six, Mlver Dunp, and Route 211. A
ROD i ssued Septenber 30, 1991, selected a final source control renedial action plan.

Contami nated soil within this operable unit poses the principal threat to human health and the
envi ronnent because of the risks from possible ingestion, inhalation or dermal contact with
contam nated soils. The selected renedy involves excavation of contam nated soil, thernal
treatnent of that soil, and replacenent of treated, non-hazardous residue into the excavated
areas. This operable unit does not include the 22,000 cubic yard stockpile |located at the

Fai rway Six Area.

Qperable Unit Two (OQU2) is now re-designated as Qperable Unit Four.

Qperable Unit Three (QOU3) was designated for addressing groundwater, surface water and sedi nent
contam nation at three Areas conprising the Site: Farm Chemcals, Twin Sites and Fairway Six.
In addition, QU3 addresses ecol ogi cal concerns at these Areas

Qperable Unit Four (OQWM4, formerly OJ2) was designated for renediation of contam nated soil
excavated in 1988 and now stored in the Fairway Six Area stockpile. A Record of Decision signed
on June 30, 1989 selected on-site incineration of approxi mately 22,000 cubic yards of pesticide
| aden soil and debris and on-site disposal of the treated residuals. After receipt of a
Unilateral Administrative Order in March 1990, Union Carbide gave notice to EPA of their intent
to conply with the Order to inplenent the sel ected renedy. However, upon request by Union

Car bi de, EPA al | oned a postponenment of inplenentation of the selected renedy for QM pending the
i ssuance of the Record of Decision for QUL. A ROD issued Septenber 30, 1991 for QUL al so



anended the 1989 ROD for OJ2 and re-designated the operable unit as QM. The Anrended ROD
sel ected renedy involves thernmal treatnment of pesticide contam nated soils and repl acenent of
treated, non-hazardous residue in the previously excavated trenches at the Fairway Six Area.

Qperable Unit Five (OK) was designated by EPA in which a renedial investigation and feasibility
study will be conducted. QU will address groundwater, sedinent, and surface water
contami nation, and assess ecol ogi cal concerns at the Mlver Dunp and Route 211 Areas.

5.0 SUWHARY COF SI TE CHARACTERI STI CS

The follow ng discussion is based on anal ytical results obtained during field investigations
conducted from March 1989 through Novenber 1992.

5.1 Surface Water |nvestigation

The surface water investigation illustrated in Figures 8 and 9 consisted of the follow ng
sanpl i ng net wor k:

. 1 station 0.5 mle southeast of the Farm Chem cals Area
. 11 stations in the Twin Sites/Pages Lake Area (see Figure 9)
. 3 stations in the Fairway Six Area
. 4 stations al ong Aberdeen Creek
. Regi onal background station: 2.5 mles upstreamof Pages Lake
. Bet ween the confluence with streamfromthe |ake at the Pit CGolf Links and the

Twin Sites/Pages Lake Area

. 0.4 mles downstream of the dam at Pages Lake
. 3.5 mles downstream of the Town of Aberdeen
. 2 stations along an eastern tributary to Aberdeen Creek whose confluence with the

Creek is 0.1 mile downstream of the dam at Pages Lake

<Fi gur e>
FI GURE 8 SURFACE WATER/ SEDI MENT SAMPLI NG LOCATI ONS

<Fi gur e>
FI GURE 9 SURFACE WATER/ SEDI MENT SAMPLI NG LOCATI ONS | N THE TW N SI TES/ PACES LAKE AREA

Al surface water sanples were analyzed for TAL netals, VOCs, and pesticides/PCPs. Major
findings fromthe renedial investigation of surface waters at QU3 of the Site are:

. The water quality of Aberdeen Creek does not appear to have been adversely affected
by dunping activities at the Farm Chem cal s Area.

. Local i zed VOC, netals, and pesticide contam nation of the seep areas inmediately
downgradi ent of the Twin Sites Area include:

. Pesticides detected were limted to the BHC i soners and |low | evel s of endrin
ket one and the suspected human carci nogens 4, 4' -DDT and 4, 4' - DDD.

. El evated | evel s of the VOCs, ethyl benzene, total xylenes, toluene, and
1, 2-di chl oroet hane were detected in this area.



5.2 Sedi nent

. Fi el d neasurenents of pH reveal ed water fromthe seep areas to be acidic (pH
less than 4.00). Concentrations of several netals were very elevated in these
areas, although nany were commonly found el enents of low toxicity (calcium
iron, nmagnesium potassium and sodiun). A um numwas al so extrenely
el evated, while nanganese and zinc were elevated in conparison with
concentrations at the regional background station.

. Sanpl e results indicated that contam nati on of groundwater seeps near the Twi n
Sites Area adversely affects the water quality in at |east one portion of
Pages Lake. VQOCs were not detected in the |ake, but one contained a trace of
al pha-BHC. Dilution effects have reduced pesticide contam nation to
non-detectabl e | evel s at both sanpling stations downgradi ent of this area.

Local i zed trace pesticide contam nation was detected in surface waters i mediately
downgradi ent of the Fairway Six Area. Pesticides detected were limted to the BHC
i somers (al pha and ganmma), which are suspected hunman carci nogens. The
concentrations of the BHC i soner exceeds the surface water Anbient Water Quality

Criteria (AWX).
PCBs were not detected in any sanpl es coll ected.

I nvestigation

The sedi nent sanpling network was designed in conjunction with the surface water network to
gather data to evaluate the actual or potential off-site contaminant mgration via the sedinent
route. The sedinent investigation consisted of the follow ng sanpling network (see Figures 8 &

9):

1 station 0.5 mle southeast of the Farm Chem cals Area

11 stations in the Twin Sites/Pages Lake Area

4 stations in the Fairway Six Area

4 stations al ong Aberdeen Creek

. Regi onal background station: 2.5 mles upstreamof Pages Lake

. Bet ween the confluence with streamfromthe lake at the Pit Golf Links and the
Twin Sites/Pages Lake Area

. 0.4 mles downstream of the dam at Pages Lake
. 3.5 nmiles downstream of the Town of Aberdeen

2 stations along an eastern tributary to Aberdeen Creek whose confluence with the
Creek is 0.1 mile downstream of the dam at Pages Lake

Al sedinent sanples were analyzed for TAL netals, VOCs, and pesticides/PCBs. Based on the
sedi nent sanpling data, the follow ng conclusion can be nade:

Sedi nents in the groundwater seeps downgradient of Area B of the Twin Sites Area and
just west of Pages Lake are highly contam nated with the pesticides al pha-, beta-,
delta-, and gamma-BHC, 4,4'-DDT and its daughter products, 4,4'-DDD and -DDE; and
several VOCS, nainly ethyl benzene, toluene, and total xylenes. Concentrations were
hi ghest at the two southernnost sanpling stations. El evated concentrations of the
potential human carci nogens tetrachl oroethene and 1, 2-di chl or oet hane were al so found
at the two southernnbst sanpling stations in the seeps. It appears that these
stations are intercepting a plune of contam nated groundwater, with concentrations
increasing towards the south.



. One station in Pages Lake reveal ed trace |levels of the pesticide 4,4'-DDD. This
station is the first one downgradi ent of the contam nated groundwater seeps near the
western shore of the | ake, which may indicate transport of this pesticide fromthat
area.

. El evated | evels of alumnum arsenic, chromum iron, |ead, vanadium and zinc were
found in the sedinents of nost stations in the seep areas.

. Five of the six stations in Pages Lake contained | ead at concentrations over 3.5
tines that found at the regi onal background station. The station near the dam was
the only one in the | ake which contai ned arsenic, beryllium and an el evated | evel
of chromum Although the analytical results from sanples SED 209, -210, -211,
-212A, -213B and -214 in Pages Lake were rejected, chrom umwas detected at SED 213.
It appears that arsenic, chromum and | ead may be migrating al ong the southwestern
shore of Pages Lake to the area of the dam

. The pesticides 4,4'-DDT, -DDD, and -DDE; beta- and delta-BHC, and dieldrin were

detected at the station on Aberdeen O eek about 2,000 feet downstream of Pages Lake.
Except for dieldrin, these pesticides were found i medi ately upstreamin el evated
levels in the groundwater seeps near the western shore of Pages Lake. It appears
that these contaminants nmay be nmigrating along the southwestern shore of the | ake
to Aberdeen Creek, although they were not detected at the station closest to the
dam (Additional sanpling along the western shore of Pages Lake and Aberdeen Creek
may delineate this pathway).

. In conparison to the regional background station, elevated |evels of alum num
barium chromum iron, |ead, and vanadiumwere found at all other stations al ong
Aberdeen Creek. It appears that al um numand chromummay be migrating fromthe

Pages Lake Area to Aberdeen Creek. Elevated levels of lead found in the creek
downstream of the Twin Sites/Pages Lake Area may be due to transport fromthat area
and froma tributary to the east.

. Bari um nmay be indigenous to sedinents in the Aberdeen vicinity (it was found at 78
percent of the sanpling stations, including the regi onal background station);
al though, conpared with the | evel of bariumat the regional background station,
concentrations increased al nost seven-fold at stations on Aberdeen O eek
downgr adi ent of the known areas of contam nation. However, except for one station,
these levels are still low (below tw ce the contract required quantitation limt
[CRQL]) and are probably not significant.

5.3 QGoundwater Investigation

The groundwater investigation involved the installation of pernmanent nonitoring wells,
pi ezonetric wells and tenporary nonitoring wells. Figures 10 - 12 present the | ocations of these
wel | s.

Mil tiple sanpling events have occurred at the Farm Chemicals, Twin Sites and Fairway Six Areas
for collection of groundwater data. During the R phase, there were two rounds of groundwater
sanpling at the Areas. G oundwater sanples were subsequently collected fromthe Areas in 1990
and 1992. These sanpl es were anal yzed for specific pesticide conpounds which were not previously
reported in the RI. These sanples were anal yzed for specific pesticide conpounds which included
di syston, dasanit, guthion, phorate, azodrin, DBCP, sevin, toxaphene and nal at hi on.

<Fi gur e>
FI GURE 10 MONI TORI NG WELL LOCATI ONS - FARM CHEM CALS AREA

<Fi gur e>
FI GURE 11 MONI TORI NG & PI EZOVETRI C WELL LOCATI ONS- TWN SI TE



<Fi gur e>
FI GURE 12 MONI TORI NG & PI EZOVETRI C WELL LOCATI ONS - FAI RWAY SI X AREA

Maj or findings fromthe renedial investigation pertaining to groundwater at the Farm Chemical s
Area are:

. G oundwat er underlying the area is contam nated with the BHC i soners, as all wells
on-site revealed total |evels of these pesticides ranging from9.9 - 40 g/L.
Li ndal e concentrations ranged from3.5 - 10 g/L. Figure 13 shows the total BHC
concentration plune at the Farm Chenmicals/ Twin Sites Areas.

. G oundwater flowis in an easterly direction across the Farm Chem cals Area, and
concentrations of the BHC isoners are highest in the farthest upgradient wells
(1-MM¥ 04 and -06) and decrease downgradi ent.

. Addi tional specific pesticides and volatiles were detected in groundwater at the
Farm Chenical s Area during sanpling conducted in Novenber 1990. Toxaphene was
detected at 19 g/L in GV 105 which was not detected in any sanpling during the R,
but was confirned at simlar concentrations in EPA sanpling conducted in March 1992.
Toxaphene will be included as an additional contam nant of concern for the Farm
Chem cal s Area.

. Considering the soil sanpling results fromthe R and what is known about the
pesticide fornul ati on operations, several source areas are contributing contam nants
to the groundwater. Several VOCs detected in on-site groundwater were also found in
t he background well, but concentrations on-site were generally greater than twice
t he background | evels and are therefore considered significant.

. Addi ti onal point source areas nay exist at the Farm Chemicals Area, which contribute
different types of contami nants to the groundwater. The anal yses of the specific
pesticides by EPA during the additional sanpling, showed significant contam nation
by ot her pesticides beyond those anal yzed by CLP pesticide scan.

. VOCs have al so contam nated groundwater beneath the Area. Tol uene, ethyl benzene,
and total xylenes were found in all wells onsite; nost wells al so contained
tetrachl oroethene, and 1,1, 1-trichloroethane. Wll 1 -MV04 reveal ed the nost
contami nants with concentrations detected over 90,000 g/L of total VOCS, while
levels of total VOCs in other on-site wells ranged fromjust under 400 g/L to over
7,700 g/L. Figure 14 shows the total VOC concentrations in groundwater at the Farm
Chemi cal s/ Twin Sites Areas.

. Trace anpbunts of several SVOCs were found in on-site wells; 1-MMO04 general ly
contai ned the highest |evels.

. Metal concentrations in on-site groundwater were el evated and pH of this water was
generally nore acidic than that at the background well. O the on-site wells,
1-MNM 04 had the lowest pH (3.1) and al so contai ned the highest concentration of
nmet al s.

. Round 2 groundwat er sanpling generally confirned the findings of the Round 1 data.
Overal |, concentrations of the major contami nants in on-site groundwater were
conpar abl e, al though concentrati ons of nmany were slightly lower than in Round 1.
However, the pesticide aldrin, which was not detected in any on-site sanples in
Round 1, was detected as high as 5.2 g/L in Round 2 sanpl es.

. O the nine containers of unidentified |liquids on-site that were sanpled, only one
contai ned pesticides (toxaphene), but nost reveal ed el evated | evel s of VOCS.

. PCBs were not detected in any nedia sanpled at the Farm Chem cals Area. The sanpl es
collected in March 1992 by EPA showed that all wells, including background wells,



contai ned detectable levels of VOCS. In addition, four of the six wells sanpled at
Farm Chenical s Area showed various concentrations of the specific non-CLP
pesticides. One pesticide, DBCP was detected as high as 18,000 g/L in 1- MMO04.

<Fi gur e>
FI GURE 13 CONTAM NED GROUNDWATER PLUVE W TH TOTAL BHC CONCENTRATI ONS FARM
CHEM CALS/ TW N SI TES AREA Approxi mate Scal e
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FI GURE 14 TOTAL VOC CONCENTRATI ON- GROUNDWATER PLUVE FARM CHEM CALS/ TW N SI TES AREAS

Maj or findings of the Renmedial Investigation and subsequent field investigations pertaining to
groundwater at the Twin Sites Area are:

. Al the sanpling results indicate that Areas A, B, & Cof the Twin Sites Area are
still contami nated with pesticides. Area Ais the nost contanmi nated, with the
greatest nunber of detections in each of the three nedia sanpled, followed by Areas
C and B. The groundwater station (2-MM04) downgradient from Area B detected
al pha-, beta-, and gamma-BHC (see Figure 13), while only al pha-BHC was detected in
the surficial soil. The source for the beta- and gamma-BHC i s probably Area C. The
gamma- BHC (1indane) concentration detected in 2-MV03, 2-MNMO04, 2-PZ-01, and 2-PZ-02
exceeded the MCL of 0.2 g/L.

. VOCs were only detected in the eastern portion of the Area, downgradient of Areas B
and C (see Figure 14). Ethyl benzene and total xylenes are the nobst concentrated of
the four VOCs detected. The concentrations detected in the groundwater (including
the seeps) were considerably higher than those detected in the subsurface soils of
the two nonitoring wells in this area (2-MM02 and 2- MM04), which indicates that
the on-site soils may not be the sole source of the VOCs detect ed.

. Et hyl benzene and total xylenes were detected in subsurface soil and groundwater at
t he nei ghboring Farm Chem cals Area in high concentrations. A groundwater plune
emanating fromthe Farm Chemcals Area is affecting the eastern portion of the Twin
Sites Area, where simlar contamnants were detected in the surface water/sedi ment
sanpl es collected fromthe groundwater seeps in the vicinity of well 2-MM04 (the
only sanpl e that contained detectable VOCS). The analysis of these sanples (SW204
and SW206) indicates the presence of a contam nated groundwater plune, the nain
constituents of which are the sane as those in the plune originating at the Farm
Chem cal s plant.

. Based on the groundwater flow direction, Areas B and C of the TwWin Sites Area nay
also be contributing to this contanmination. The area of SW208, however, is
downgr adi ent of the Farm Chemicals plant and the contanination there is related to
the plume emanating from Farm Chenmicals. Additional sanpling is needed in the
eastern portion of the Twin Sites Area to better delineate the source of the VOC
contam nation there.

. The netal concentrations detected on-site were nore el evated than those detected in
t he background sanples. This is probably the result of the relatively | ow pH
(3.7-4.0) of groundwater. Except for the chrom umand | ead concentrations detected
in 2PZ-01, none of the metal concentrations detected in the groundwater exceeded the
MCLs.

. Five of the 13 soil sanples collected by EPA at the Twin Sites Area during March
1992 cont ai ned t oxaphene at concentrations that ranged between 700J g/ kg and
1,200,000 g/ kg. Sevin was detected in tw soil sanples at concentrations of 38,000
g/ kg and 21,000 g/kg. No purgeabl e organi c conpounds were detected in the soil
sanpl es collected in March 1992.



. Two of the five wells sanpled by EPA in March 1992 contai ned pesti ci des.
G oundwater fromnonitor well 2-MWM¥02 contained 0.43 g/L of dasanit and 1.5J g/L of
DBCP. The sanple collected from2-MM04 contained dasanit (0.67 g/L), mal athion
(0.29 g/L), DBCP (3,500 g/L), sevin (0.98 g/L), and disyston (6.7J g/L),
respectively.

. Pur geabl e organi ¢ conpounds were detected in four of five wells sanpled at the Twin
Sites Areas during the March 1992 sanpling as follows: trichlorofl uoronet hane
1, 2-di chl oroet hane, carbon tetrachloride, and tetrachl oroet hene were detected at
concentrations ranging from0.82J g/L to 5.8A g/L. The sanple from 2- M¥ 04
contai ned the purgeabl e organi cs, ethyl benzene (340 g/L) and total xylenes (1,240

g/L).

Maj or findings fromthe Renedial |nvestigation and subsequent field investigations pertaining to
groundwater at the Fairway Six Area are

. G oundwat er underlying the Area is contam nated with the pesticides al pha-, beta-
and delta-BHC, and, |ow concentrations (0.26 - 1.2 g/L) of lindane. Traces (less
than 0.6 g/L) of nine other pesticides were detected. The deepest well screened
from109.5 - 119.5 feet bel ow the ground surface, contained low levels (less than 1
g/ L) of four other pesticides.

. The upgradi ent well 3-MMO1 reveal ed very low levels of two pesticides. Traces of
4,4 -DDT were found in the subsurface soil sanple taken fromthe water table
interval and in the groundwater sanple. A trace of beta-BHC was also found in the
groundwater. Concentrations of both pesticides in the groundwater sanple were bel ow
0.15 g/L; this may indicate another source of contam nation upgradi ent of the known

ar eas.

. 1,1,1-Trichl oroethane was found in trace quantities in groundwater sanples from al
nmonitoring wells onsite, but a trace anmobunt was al so detected in the background
well. Al though nost of these levels were below the CRDL, this nmay indicate a source

upgradi ent of the areas of known contam nation

. Three VOCs were detected in subsurface soil sanples collected fromseveral borings
onsite. Acetone was detected in both the above water table and water table sanples
fromboring 3-MW¥ 02, |ocated just downgradi ent of Trench 3. Acetone was al so found
downgradi ent in the deepest soil sanples taken from borings 3- MM03 and -04;
however, acetone was not detected in any groundwater sanples. Carbon disulfide and
a trace of benzene (1 g/kg) were found in the deepest soil sanple taken from boring
3-MW06. But, as with acetone, these contam nants were not found in any groundwater

sanpl es.

. PCBs were not detected in significant concentrations in any nedia sanpled onsite

. The anal ytical results fromthe Novenber 1992 sanpling reveal ed slightly el evated
level s of pesticides in five wells, but not in the upgradient well. Beta-BHC (up to

34 g/L) and delta-BHC (up to 29 g/L) were detected in the highest concentrations.
VOCs and SVOCs were detected at trace levels, and no PCBs were detected. Metals
were found in all wells, including elevated |levels in the background well (MWM1).

. The anal ytical data on the tenporary wells indicated a significant amount of the
contam nants exist beyond original area wells at the Fairway Six Area

Tabl e 2 provides a sunmary of the maxi mum contam nant concentrations detected in groundwater
sanpl es collected fromthe Farm Chemicals, Twin Sites and Fairway Six Areas.

5.4 Environnental Assessnent

The major findings of the Final Environnental Assessnent (EPA, 1993) are presented as foll ows:



. The western portion of Pages Lake in the vicinity of seeps associated with the Twin
Sites Area is severely inpacted. These inpacts include el evated conductivity from
40 nmho/ cm (background) up to 1,000 nmho/cm and pH | evel s fromabout 5.6 down to 3.0.
Al media were found to be contamnated with netals and pesticides.

. Li ndane (gamma-BHC) was found in two water sanples at concentrations that exceeded
the North Carolina water quality standard for this pesticide. The stations were in
Aberdeen COreek upstreamof the study area and in the Pit Links Golf Course Lake near
the Fairway Six Area

. Iron concentrations in water sanples collected fromone Aberdeen Creek station were
equal to or exceeded the North Carolina water quality standard for iron

. Pestici des such as DDT, DDD, DDE and BHC i somers were detected in sedinents
collected fromsix of the seven ares sanpled. Although no standards or criteria
exi st for pesticides in sedinents, contam nant concentrations are conpared to
background concentrati ons, and levels reported to have biol ogi cal effects.

. The 1989 survey of benthic nacroinvertebrates found | ow nunbers of taxa in only two
of the twelve streamstations sanpled. One of the sanples was collected froma
Pages Lake tributary flowi ng through a residential area east of the lake, and is
probably attri butable to urban runoff or poor habitat.

. The Dendrocopos borealis, common nane red-cockaded woodpecker, and ot her endangered
speci es surveyed were not found in any of the Site study areas.
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6.0 SUWHARY CF SITE R SKS

The Site is releasing contamnants to the environment. Actual or threatened rel eases of

hazar dous substances from QU3, if not addressed by inplenenting the response action selected in
this ROD, may present an inmmnent and substantial endangerment to public health, welfare, or the
environnent. Chapter 6 of the renmedial investigation report entitled "Baseline R sk Assessnent"”
presents the results of a conprehensive human health risk assessnent that addresses the
potential threats to public health. Additional risk assessnent docunents which address the
potential threats to the environnment are contained in the Adm nistrative Record for QOU3.

The baseline risk assessnent provides the basis for taking action and indi cates the exposure

pat hways that need to be addressed by the renedial action. It serves as the baseline indicating
what risks could exist if no action were taken at QU3. This section of the ROD summarizes the
results of the baseline risk assessnent conducted for QOU3.

6.1 Contam nants of Concern

Data collected during the field investigations were reviewed and eval uated to determ ne the
"contam nants of concern" at QU3 which are nost likely to pose risks to public health. These
contam nants were chosen for each environmental media sanpled (e.g., groundwater, surface water
sedi nent) based on screening criteria including frequency of occurrence in each nedia, presence
at levels considered to be greater than background, association with Site activities, either due
to Site-related concentration gradients or through historical data on waste disposal, and
conparison of levels found in quality control (QC) sanples, if applicable

The contam nants of concern at each Area of QU3 and the associ ated reasonabl e maxi num exposure
(RVE) concentrations are given in Tables 3, 4 and 5. Concentrations are equal to the 95-percent
upper confidence limt (UCL) on the arithmetic average, assum ng that non-detects were equal to
one-half the detection limt. |If the UCL was greater than the naxi mum detected concentrati on
then the latter value was used for the exposure concentration



. Sedi nent metal concentrations of arsenic, copper, lead and zinc in seep sanples and
Pages Lake stations near the seeps were found to be elevated. In addition, Pages
Lake sediment al um numand iron concentrati ons were el evated as nuch as 100-fold and
270-fol d above background

. H ghly el evated concentrations of nmetals were found in water, sedinent and aquatic
pl ant sanples collected fromthe seeps and the western portion of Pages Lake near
the seeps. These high netals concentrations are being caused by the | owered pH
observed in this area causing the | east stable soil mnerals to be dissolved. For
exanpl e, al um num concentrations in the |lake are as high as 32 ng/l, about 140 tines
background, and iron and zinc in several seeps or |ake stations near seeps exceeded
either North Carolina water quality standards for aquatic |life and EPA anbi ent water
quality criteria for the protection of freshwater life

. Seep sedi ment near Pages Lake contained DDT, DDD, DDE, and two BHC i soners.

. Sedi nent sanples fromat |east four Pages Lake stations were toxic to the water
flea, Ceriodaphnia, in a laboratory 7-day whol e sedinment toxicity test. Limted
water flea toxicity was also found in Pages Lake water sanples fromthe stations
associ ated with seeps. However, due to the | ow pH of these sanples, the pH had to be
i ncreased about 3 standard units prior to conducting toxicity tests. This resulted
in the formati on of precipitates, probably renoving toxic agents fromthe water
colum. Water sanples that were not pH adjusted were toxic to the fathead m nnow
and Ceri odaphni a, probably due to dissolved toxicants such as netals or the pH
itself.

. Aquatic vegetation sanples from Pages Lake near the seeps contained el evat ed
concentrations of alumnum arsenic, cadnium iron, vanadiumand zinc. Al four BHC
i somers, disulfoton, and DDD were also found in the plant sanples collected near the
seeps

. The 1992 survey of benthic nmacroinvertebrates at | ake stations found reduced nunber
of taxa and | ow nunber of sensitive organisns at all Pages Lake stations in the
vicinity of contam nated seeps al ong the western shore

. Fi sh sanpl es taken from Pages Lake contai ned DDD, DDT, DDE, and four isonmers of BHC,
including lindane. Fish collected in 1989 al so contained endrin. Fish collected in
1992 contained up to 3 ng/kg of nercury.

. Fi sh sanpled fromthe Pit Links Golf Course Lake contai ned DDT, DDE, DDD, and the
four BHC i soners. Fish collected during 1992 contained up to 3 ng/kg of mercury.

6.2 Exposure Assessment

The exposure assessnent identified potentially exposed populations in current and potenti a
scenarios (e.g., worker currently working on site, adults and children living on site in the
future). Table 6 provides the estimated exposure frequencies for the target popul ati ons under
current and future |land use scenarios. Table 7 provides the estimated ingestion rate per event.



The EPA-recommended exposure assunptions used for adults and children are:

Par anet er Child (under 6 yrs) Adul t
Body Wi ght (kg) 16 70
Respiratory vol. (ni3], 24 hr) 10 20
Skin surface area (cnf2])

- hands 410 820
- arm 1, 100 2,300
- legs 22,400 5, 500
- whol e body 7,280 19, 400
Li fespan, residential (yrs) 70 70

The foll owi ng exposure pathways were identified for the aqueous nedi a present at or near the
Site (groundwater and surface water):

. I ngestion of groundwater or surface water used as drinking water;
. Inci dental ingestion of surface water while swi mm ng
. Dernmal contact with groundwater or surface water during household use or sunmer

activities; and
. I nhal ati on of volatilized chem cals from groundwater while showering.
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Three routes were identified by which exposure to contami nants of concern in the solid nedia
(soil, sedinment, dust, or fish) could occur

. Incidental ingestion (e.g., eating with soiled hands);
. Der mal contact;

. I nhal ati on of airborne vapor or dust; and

. I ngestion of fish

6.3 Toxicity Assessnent

Under current EPA guidelines, the likelihood of adverse effects occurring in humans from

car ci nogens and noncar ci nogens are consi dered separately. These are discussed below. Table 8
summari zes the carci nogeni ¢ and noncarci nogenic toxicity criteria for the contam nants of
concern. The najority of the toxicological profiles presented in Table 8 were excerpted from
Section 6.0 (Baseline R sk Assessnent of the Final RI Report dated April 12, 1991, and Section
4.0 of the Supplenental RI Data Analysis Report, Addendumto Ri sk Assessment, April 15, 1991
Where avail abl e, additional profiles were provided for contam nants of concern which were added
subsequent to the subnmittal of these docunents

Cancer slope factors have been devel oped by EPA for estimating excess lifetinme cancer risks
associ ated with exposure to potentially carcinogenic chemcals. Slope factors, which are
expressed in units of (kg-day/ng), are multiplied by the estimated i ntake of a potentia

carci nogen, in ng/kg-day, to provide an upperbound estinmate of the excess lifetine cancer risk
associ ated with exposure at that intake level. The term "upperbound"” reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are derived



fromthe results of human epi dem ol ogi cal studies or chronic animal bioassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cal s exhibiting noncarcinogenic effects. RDs, which are
expressed in units of ng/kg-day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals. Estinmated intakes of chemcals fromenvironnental media can be
conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or aninal studies to
whi ch uncertainty factors have been applied. These uncertainty factors help ensure that the
RfDs will not underestinmate the potential for adverse noncarcinogenic effects to occur
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6.4 Ri sk Characterization

The risk characterization step of the Site risk assessnent process integrates the toxicity and
exposure assessnents into quantitative and qualitative expressions of risk. The output of this
process is a characterization of the Site-related potential noncarci nogenic and carci nogenic
heal th effects

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ, or the ratio or the estinated intake derived fromthe
contam nant concentration in a given nediumto the contamnant's reference dose. By adding the
H® for all contaminants within a nmediumor across all nedia to which a given popul ati on may be
reasonabl y exposed, the Hazard Index (H) can be generated. Calculation of a H in excess of
unity indicates the potential for adverse health effects. |Indices greater than one will be
generated anytine intake for any of the contam nants of concern exceeds its Reference Dose
(RfFD). However, given a sufficient nunber of chem cals under consideration, it is also possible
to generate a H greater than one even if none of the individual chem cal intakes exceeds their
respective RfDs.

Carcinogenic risk is expressed as a probability of devel oping cancer as a result of lifetine
exposure. Excess lifetine cancer risks are determned by nmultiplying the intake level with the
cancer potency factor. EPA's acceptable target range for carcinogenic risk is
one-in-ten-thousand (1E-4) to one-in-one-mllion (1E-6).

Nei t her a cancer slope factor nor a reference dose is available for |ead. Instead, blood |ead
concentrations have been accepted as the best neasure of exposure to |lead. The EPA has

devel oped a bi oki neti ¢/ uptake nodel to assess chronic and nonchroni c exposures of children to
|l ead. The uptake/bi okinetic nodel estinates total |ead uptake resulting fromdiet, inhalation
and ingestion of soil/dust, water, paint, and placental transport to the fetus. The

upt ake/ bi oki netic nmodel cal cul ates the uptake and bl ood | ead | evels for the nobst sensitive
popul ation, children ages 0 to 6 years old. EPA uses a blood lead | evel of 10 micrograns per
deciliter (ug/dl) as the benchnark to eval uate | ead exposure.

Under a future residential scenario a summary of the total |ifetine excess cancer risks (LECR)
and H's for each Area are presented in Table 9. Al of the LECR values for each Area fall
outside of the |ower end of EPA's acceptable risk range. DBCP is the major contributor to risk
at the Farm Chenical/Twin Sites Areas via ingestion of groundwater. |Inhalation of volatiles
fromgroundwater is also a significant exposure pathway at the Twin Sites Area. Dermal exposure
to pesticides in groundwater is the nmajor source of carcinogenic risk at the Fairway Six Area
The H values at the Farm Chemicals/ Twin Sites Areas greatly exceed one while the
non-carcinogenic risk at the Fairway Six Area did one. Tables 10 - 12 illustrate in detail the
car ci nogeni ¢ and non-carci nogeni c risks at each Area under future residential scenarios.
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Current carcinogeni c and non-carci nogeni ¢ risks are unacceptable at the Farm Chemi cals Area
under an on-site residential scenario. However, currently no one is residing at that Area.
Non- car ci nogeni ¢ ri sk under a current scenari o exceeds one (2.0) for a child resident near the
Twin Sites Area.

6.5 Risk Characterization Uncertainties

Met hods in EPA s Superfund Ri sk Assessnent CQui dance (USEPA, 1989a) are used to characterize site
ri sks. A conservative approach [reasonabl e naxi mrum exposure (RVE)] was used. This RVE approach
or scenario |leads to conservative estimates of both chronic and subchronic daily intake of
site-related contam nants; and thus the potential risk estinmates. Neverthel ess, quantitative
risk estimate uncertainties may be associated with daily intake factors, toxicity criteria,

other factors, or the Cowherd Air Particul ates Mddeling. Table 12a summari zes the uncertainties
associated with quantitative risk estinates.

Three air sanples were taken, one each for the Farm Chemcals, Twin, and Fairway Six Areas, and
anal yzed for pesticides only. As discussed, the Cowherd nodel was used to estimated the

contam nant concentrations in air because of the lack of or inconsistencies in data on

i norgani cs and organi cs. However, a quantitative risk uncertainty analysis was perforned to
determ ne the difference between the contam nant concentrati on estimated using the Cowherd node
and those actually measured at the Site. Since inhalation RfDs for both chronic and subchronic
effects are not available for all pesticides, only the carcinogenic risk is analyzed in this
subsect i on.

Wth the exception of beta-BHC and gamma-BHC at the Farm Chemi cals Area, the Cowherd estinated
values were in general, two orders of nagnitudes |ess than the actual neasurenents. Thus, the
Cowherd estimated risk via inhalation of surficial soil could be underestinmated by two orders of
nmagni t ude.

Farm Chemi cal s Area

The LECR for pesticides ranges from3 x 10[-7] to 3 x 10[-10] (the total LECRis 1 x 10[-4]).
When three orders of nmagnitude are applied to the LECR for each pesticide, the total LECR is
approximately 1 x 10[-3]. Thus, the uncertainty for risk via inhalation of surficial soil at
the Farm Chemicals Area is one order of nagnitude

Twin Sites Area

The LECR for pesticides ranges from4 x 10[-8] to 8 x 10[-12] (the total LECRis 1 x 10[-7]).
When three orders of nmagnitude are applied to the LECR for each pesticide, the total LECR is
approximately 5 x 10[-5]. Thus, the uncertainty for risk via inhalation of surficial soil at
the Twin Sites Area is two orders of nmgnitude

<Fi gur e>
Fai rway Six Area

The LECR for pesticides ranges from4 x 10[-9] to 4 x 10[-11] (the total LECRis 5 x 10[-7]).
When three orders of nmagnitude are applied to the LECR for each pesticide, the total LECR is
approximately 9 x 10[-6]. Thus, the uncertainty for risk via inhalation of surficial soil at
the Fairway Six Area is one order of nmgnitude

6.6 Summary of Ecol ogi cal Risks

An ecol ogical risk assessnment was conducted by EPA to deternmine if residual pesticide

contam nants would pose arisk to wildlife. An assessnent was performed which evaluated risk to
bi ota from exposure to soils with pesticide levels of 11 ppm DDT, 3 ppm BHC, 6 ppm toxaphene and
1 ppmdieldrin. Contamnants of concern chosen to calculate risk to biota were present at the
hi ghest concentrations in soils. Contamnant |evels used to calculate risk to bhiota were based
on established excavati on and treatnent perfornmance standards for soils identified in the 1992



Expl anation of Significant Differences to the Record of Decision for QU1 and the Arended Record
of Decision for QM4 of the Site.

The choi ce of indicator species was based on speci es which potentially could be present at the
contam nated areas. The chosen species include the neadow vole, white-tailed deer, robin,
white-footed nouse, red-tailed hawk, and red fox, and were neant to be representative of the
terrestrial food web and contami nant fate at the Areas. Assunptions in the risk assessment were
nmade based on the literature as to the amount of chemicals which could potentially be
incorporated into the food web. An assessnent of the red-tailed hawk, white-tailed deer, and
red fox was conducted using two scenarios, one based on a realistic site utilization value
(these speci es woul d be expected to range over an area greater than that enconpassed by the
Site), and, for conparison, a second assessnent using an unrealistic site utilization value of
100%

The conbined area of the Site is approximately 11 hectors. This risk assessnment included two
additional Areas of the Site, the Mlver Dunp and Route 211, which are not subject to this
Record of Deci sion.

To estimate risk to wildlife, the hazard quotient nethod was utilized to conpare exposure
concentrations to ecol ogi cal endpoints such as reproductive failure or reduced growh. The
conparisons are expressed as ratios of potential intake values to population effect levels. A
hazard quotient greater than 1 indicates that exposure to the contam nant nay cause adverse
effects in the organi sm

Sources of uncertainty associated with the terrestrial risk assessnent include
. Ri sk assessnment based solely on literature review

. LOAEL val ues for related species were substituted in the risk cal cul ati ons when
LOAEL val ues were not available for the indicator species.

. LD 50] s were converted into LOAELs by dividing by ten
. Bi ota was assuned to obtain 100% of diet fromthe Site
. Carni vores were assuned to consune a diet of 100% white-footed mce which were

cal cul ated to contain higher contam nant |evels than voles.

. The risk assessnment does not take into account any synergistic or antagonistic
effects caused by the mxture of pesticides found on the Site

In general, the anticipated | evels of contam nants which nay remain at the Site are not expected
to pose a severe ecological threat to wildlife utilizing the Site. The |arge hone range sizes
of aninals evaluated in the risk assessnent conpared to the relatively snall area of the Site
indicate that exposure to pesticides is limted by the amount of tinme the aninals woul d be
expected to use this portion of their hone range. DD, at a concentration of 11 ppmin the
soil, may pose a risk to robins, red-tailed hawks and snall mammal s i ngesting food fromthese
Areas. BHC and dieldrin are not expected to pose a risk to any wildlife utilizing the Site. BHC
and dieldrin are not expected to pose a risk to any wildlife utilizing the Site. Table 13
presents results of the terrestrial risk assessnent.

7.0 REMEDI AL ACTI ON OBJECTI VES
7.1 Renedial Action ojectives
Remedi al action objectives for the contam nants of concern are di scussed bel ow.

G oundwat er



The remedi al action objectives for the contam nated groundwater at the Farm Chenmicals, Twin
Sites and Fairway Six Areas are presented bel ow

. Prevent human exposure (via ingestion and inhalation during showering) to
groundwat er containing total carcinogens at |evels above the acceptable risk range
of 10[-4] to 10[-6].

. Prevent human exposure (via ingestion and inhalation during showering) to
groundwat er having a total |evel of non-carcinogens causing the H to exceed the
acceptabl e Il evel of 1.0.

. Reduce groundwater contam nants to |evels which are protective of the environnent as
specified in ARARs.

. Control future releases of contaminants to ensure protection of human health and the
envi ronnent (SARA Section 121[d]).

. Permanently and significantly reduce nobility, toxicity, or volune of characteristic
hazardous waste with treatnent (SARA Section 121[d]).

<Fi gur e>
Surface Water

O the surface waters which were sanpled during the R at the Farm Chenmicals and Twin Sites
Areas, only those associated with the seep area downgradient of the Twin Sites Area were
determined to pose a level of risk fromthe conbined oral and dermal pathways at a risk |evel of
9x10[-6]. The contam nation present in the waters of the seeps is a manifestation of the
surface discharge of the contam nated groundwater associated with plunes fromthe Farm
Chemicals/ Twin Sites Areas. Renediation of these plunes will reduce future contam nation of the
seeps; hence the risk posed by them Therefore, the surface waters of these seeps woul d be

cl eaned up by source renediation.

Surface water sanples were collected fromthe Pit Links Golf Course |ake at the Fairway Six
Area. Al though mninal contam nation was detected in these sanples, the associated health risks
are within acceptable levels. No renedial action is proposed for surface water in the Pit Links
CGol f Course Lake.

Sedi nent

Ri sk Assessnent data on the contam nated sedi nent sanples collected fromthe seeps at the Farm
Chemicals/ Twin Site Areas show risks to hunman health within the discretionary range of |evels
whi ch are acceptable to EPA. The risks associated with the contam nated sedi nents in Pages Lake
woul d be nmitigated through natural attenuation, follow ng soil cleanup activities in the Farm
Chemi cal s/ Twin Sites Areas.

Sedi nent sanples were collected fromthe Pit Links Golf Course |ake at the Fairway Six Area.

Al t hough mini mal contam nati on was detected in these sanples, the associated health risks are
within acceptable levels. No remedial action is proposed for sedinent in the Pit Links CGolf
Course Lake. Pending the collection and review of information obtained in the five-year review
process, the need for additional action will be eval uated.

Ecol ogi cal
Remedi al goals for the surface water at QU3 are to be protective of both human health risk and
environnental risks to ecological receptors. Environnental risks to ecol ogical receptors shall

be monitored and eval uated under the five-year revi ew process.

Pendi ng the collection and review of infornmation obtained in the five-year revi ew process, the
need for additional action will be eval uated.



7.2 Extent of Contam nation

Fi gure 15 shows the extent of the known contam nated groundwater plunme at the Farm
Chemicals/Twin Sites Areas. The extent of the known contami nated plune for the Fairway Six Area
is shown on Figure 16. These plunes were estinated based on contam nation levels detected in
the subsurface soils and in the groundwater. At both Areas, the contam nated groundwater plunes
have been estimated to extend over the entire study area. Only nonitoring wells at the Twin
Sites Area (Figure 15) where the concentrations were bel ow detection |evels for the organics of
concern have not been included in the plume. These wells include 2-MW¥01 and 2- M¥ 03.

Cal cul ations were perforned to estinate the vol une of groundwater which nay be subject to
remedi ation. By using an estinmated surface are of 2,270,000 square feet for the Farm
Chemicals/Twin Sites Area, a saturated aquifer thickness of 24 feet (R report-AEPCO 1991) and
an aqui fer porosity of 30 percent, the quantity of contam nated water in one pore volume of the
aqui fer was estinated to be a mninumof 122.23 mllion gallons.

By using an estimated surface area of 200,000 square feet for the Fairway Six Area, a saturated
aqui fer thickness of 23 feet, and an aquifer porosity of 30 percent, the quantity of

contami nated water in one pore volune of the aquifer was estinmated to be a mnimumof 10.3
mllion gallons.

8.0 DESCRI PTI ON CF ALTERNATI VES

The goal of renedial action at QU3 is to prevent, reduce or nitigate and mnimze potential or
current risks to public health, welfare, and the environment posed by contaminants at the Site
Techni cal |y applicabl e technol ogies that were judged to be potentially viable to neet the
perfornmance standards for QU3 were identified, screened, and assessed. These technol ogi es were
further evaluated and screened as to their effectiveness, inplenentability, and relative cost in
conparison with other technol ogies that acconplish the sane objective for the sane nedi a
Technol ogi es surviving the initial screening were devel oped and screened further to elimnate
those technol ogi es that have adverse inpact on human health and the environnment, are not
applicable to the contam nants and nedia at OU3, or are nuch nore expensive to inplenent than
other alternatives that provide essentially the same | evel of protection

Cont ami nated groundwater at the Farm Chemicals/Twin Sites Areas contains volatile organic and
sem vol atil e organi ¢ conpounds, pesticides, and inorgani cs above acceptable levels. Renedia
alternatives devel oped for the Farm Chem cals/Twin Sites Areas focused on renoving or destroying
these contam nants fromthe groundwater. Contami nated groundwater is migrating into Pages Lake
and Aberdeen Creek. Extraction and renoval of groundwater would mnimze this mgration into the
adj acent | ake. Contam nated surface water fromthe seeps woul d be extracted and treated with
groundwater. No renedial action is proposed for surface water or sedinent in Pages Lake or

Aber deen Creek.

<Fi gur e>
<Fi gur e>

Pesticides are of major concern in contam nated groundwater at the Fairway Six Area.
Cont ami nant concentrations, although low, are not within acceptable levels. Renedia
alternatives are targeted toward renovi ng these contam nants fromthe groundwater

The eval uation of alternatives generally involves devel oping a conceptual design for the
corrective action and identifying key factors relating to the renediation. Tables 14 and 15
provide summaries of the renedial alternatives which were evaluated in detailed in the
Feasibility Study. The renedial alternatives retained and evaluated in detail are discussed in
the follow ng sections

8.1 Description of Alternatives for the Farm Chem cals/Twin Sites Areas

ALTERNATI VE 1: NO ACTI ON



This alternative provides the baseline case for conparing groundwater renedi al actions and the
| evel of inprovenent achieved. This alternative consists of |eaving the contam nated
groundwater as it is without conducting any further renedial actions. Al though no action would
be taken to contain or nmitigate groundwater contam nation, CERCLA Section 121(c) requires that
if arenedial action is selected that results in any hazardous substances, pollutants, or
contami nants renaining at the site, a review of the renedial action shall occur no | ess often
than each 5 years after the initiation of the remedial action to assure that hunman health and
the environnent are being protected by the renedial action being inplenented. Periodic,
long-termnonitoring would be included to assess the existing conditions at the Areas.

G oundwat er sanpl es woul d be collected annually fromeach of the nmonitoring wells. Sanples
woul d be anal yzed for VOCS, SVCCS, pesticides, and netals.

There are no capital costs associated with this alternative. Operating costs are based on the
review of Site conditions every five years for a period of 30 years. This tine period is used
for cost purposes only and does not represent a determ nation as to the actual nunber of such
revi ews.

Total Capital Costs $0
Present Wrth O8M Costs $342, 197
Total Present Wrth Costs $342, 197



TABLE 14

SUMVARY OF REMEDI AL ALTERNATI VES
FARM CHEM CALS/ TW N SI TES AREAS
ABERDEEN PESTI Cl DE DUMPS SI TE, NORTH CARCLI NA

Alternative 1 0 No Action
Alternative 2 @ In-situ Pernmeabl e Treat nent Beds
(with nonitoring and deed restrictions)
- inorgani ¢ adsorption nedia
- organi ¢ adsorption nedia
Alternative 3 § Extraction, Ex-situ Treatnent, Di schar ge
(with nonitoring and deed restrictions)
Extraction § Extraction Wlls

Pr et r eat ment

| nor gani ¢ Renoval

O gani ¢ Renoval

Post Tr eat nment

Di scharge Options

and/ or
i Int erceptor Trenches

0 Equalization/Neutralization

0 Coagul ati on/ Fl occul ati on/ Preci pitation
(sl udge separation, dewatering, offsite disposal)

§ Air Stripping (Alternative 3A)
Treatment by incineration with acid gas scrubbing

§ UV 22/ Czone( Al ternative 3B)

§ GAC Adsorption (Liquid-phase)
(with offsite regenerati on of spent GAC

0 Infiltration Basin and/or Injection Wll
Recharge to Aquifer

i Di scharge to Aberdeen Creek

| Di scharge to POTW



TABLE 14
(Cont i nued)
SUWARY OF REMEDI AL ALTERNATI VES
FARM CHEM CALS/ TW N SI TES AREAS
ABERDEEN PESTI Cl DE DUWMPS SI TE, NORTH CARCLI NA

Alternative 4 i Extraction, Volunme Reduction, Di schar ge
(with nonitoring and deed restriction)

Extraction § Extraction Vells or Int erceptor Trenches

Vol une Reduction @ Reverse Gsnosis/Utrafiltration
(offsite concentrate di sposal)

Di scharge Option 0 Infiltration Basin and/or Injection Wll
Recharge to Aquifer

i Di scharge to Aberdeen Creek

| Di scharge to POTW



TABLE 15

SUMVARY OF REMEDI AL ALTERNATI VES
FAI RWAY SI X AREA
ABERDEEN PESTI Cl DE DUMPS SI TE, NORTH CARCLI NA

Alternative 1 No Action
Alternative 2 Limted Action
| Deed Restrictions
§ Monitoring
Alternative 3 In-situ Perneabl e Treatnent Beds

0 organi ¢ adsorption nedia

Alternative 4 Extraction, Organic Renoval, Discharge
Extraction @Extraction/lnjection Wl |'s
Pr et r eat ment § Neutralization
0 Equalization

O gani ¢ Renoval GAC Adsorption (liquid-phase)

g

§ ofsite regeneration of spent GAC
Di scharge Option Surface Discharge to Aberdeen Creek
Infiltration Basin and | njection Wll
Recharge to Aquifer

| Di scharge to POTW

=253

Alternative 5 Extraction, Vol une Reduction, D scharge
(with nonitoring and deed restrictions)

Extraction § Extraction Wlls

Vol une Reduction @ Reverse Gsnosis/Utrafiltration concentrate
offsite treatnment
Di scharge Option i Di scharge to Aberdeen Creek
0 Infiltration Basin and Injection Wl
Recharge to Aquifer
| Di scharge to POTW



ALTERNATI VE 2: I N-SI TU PERVMEABLE TREATMENT BEDS

This alternative represents the in-situ treatnment option selected for groundwater renediation at
the Farm Chemicals/ Twin Sites Areas. In-situ adsorption nedia are avail able for both organic and
inorganic renoval. Both nedia would be necessary at the Farm Chemicals/Twin Sites Areas. Each
treatnent bed for the inorganic nedia would be approxi mately 10 feet in length and about 1 foot
inwidth. The beds would be installed fromabout 5 feet above the water table (to account for
water table variations) and extend to the confining layer. The adsorption nedia canisters for
organi c renoval would be placed in 4-inch dianeter wells (also called beds) screened fromb5 feet
above the water table to about 15 feet below the water table. For cost estimation purposes, it
is assuned that the inorganic treatnent beds would be placed in a staggered grid about 300 feet
apart fromeach other, and the wells for the organic nedia would be placed in a grid about 100
feet apart. About 25 inorganic treatnent beds and about 225 organic treatnment wells are
estimated at the Farm Chemical s/ Twin Sites Areas under these assunptions. The actual spacing of
the beds woul d be determ ned during the design phase after bench- and pilot-scale treatability
st udi es.

Capital costs for this alternative would include site preparation and installation of the
treatnent beds. In addition, two upgradient and four downgradient nonitoring wells would al so
be installed to assess the effectiveness of the treatnent beds. The downgradi ent wells would be
located close to the Aberdeen Creek and Pages Lake. O&M costs woul d include periodic

repl acenent of the bed nedia. For costing purposes, it is assuned that bed nmedia woul d be

repl aced once per nonth for a period of 30 years.

Total Capital Costs $ 3,075, 765
Present Wrth O8M Costs $15, 983, 476
Total Present Wrth Costs $19, 059, 241

G oundwat er renedi ation by in-situ perneable treatment beds is considered to be innovative as it
has not been denmonstrated on a full-scale level. Capital costs also include the cost for
performing treatability studies to determ ne the size of the beds, nunber of beds, and the
frequency of adsorption nedia replacenent.

ALTERNATI VE 3A: EXTRACTI ON, ON-SI TE TREATMENT BY COAGULATI OV FLOCCULATI OV PRECI PI TATI ON,
FOLLONED BY Al R STRI PPI NG GAC TREATMENT, AND DI SCHARGE

This alternative represents the conventional punp and treat approach to groundwater remnediation
at the Farm Chenical s/ Twin Sites Areas. Contam nated groundwater woul d be extracted and treated
on-site for renoval of organics and inorganics. Treated water woul d be di scharged either
on-site into the aquifer, off-site to Aberdeen Creek, or to a Public Owmed Treatnment Works
(POTW system Discharge on-site by recharging the aquifer is preferred since it enhances the
remedi ati on process, and associ ated costs are included in the cost estinates.

Extraction of contam nated groundwater coul d be conducted either by extraction wells or by an
interceptor trench, or a conbination of both. The final extraction process option for renedia
action could be determ ned during design after obtaining sufficient detailed data regarding the
effectiveness and cost of each process option. Figure 17 shows the prelimnary |ocations of
extraction wells at the Farm Chemcals/ Twin Sites Areas used for cost estimation. A thorough
review of site data and aquifer nodeling should be perfornmed in order to establish well
locations. Punp tests conducted at the site during the Rl indicated a maximumrate of 18 gpm
possible fromextraction wells. Based on this data and experience in that geol ogical region, a
radi us of influence of 90 to 100 feet is expected at an extraction rate of 10 gpm Twenty-four
6-inch dianmeter wells are proposed for cost estinmation purposes, to yield a total of 240 gpm for
t r eat ment

The wells would be installed such that the zone of influence would not affect Pages Lake
An interceptor trench is expected to also be an effective option at the Farm Chem cal s/ Twi n

Sites Areas due to the close proxinmity to Pages Lake and the current mgration of contam nation
into the lake. Figure 18 shows the proposed location of the interceptor trench, which would



preferably be used with injection wells and infiltration trenches as shown in Figure 17. The
trench woul d be | ocated about 150 feet from Pages Lake. Adequate controls would be required to
ensure mni mal backfl ow of water from Pages Lake. For estinmating costs, it is assuned that the
trench woul d be about 800 feet in Iength and extend about 60 to 70 feet to the confining |ayer
The length of the trench woul d be determ ned during the design phase and should be |ocated to
present a migration barrier to as nuch of the plune as possible and should include draw of f
points for groundwater. To preserve the railroad and road at the east side of the site, the
trench woul d be suppl enented with extraction wells.

Cont ami nated groundwater at the Farm Chemicals/Twin Sites Areas contains | ow concentrations of
inorganics. Chromum iron, nanganese, and nickel are of nmmjor concern. These inorganics would
potentially interfere with the organic treatnent process. This alternative consists of a

coagul ation/floccul ati on/preci pitation process to renove the netals. Goundwater at the site is
acidic (pH3 to 5), and would require equalization/neutralization as a pretreatnent step. This
step coul d be designed as part of the coagul ation/floccul ation/precipitation process. This
treatnment process woul d be designed for a rate of 240 gpm

Effluent fromthe clarifier/sedinentation tank woul d undergo filtration before being punped into
the top of a stripping tower. A counter-current packed tower, or equivalent, is proposed, in
whi ch groundwat er woul d fl ow downward t hrough the packing material, while air is bl own upward
through the unit to exit at the top of the unit. The air stripping action is expected to renove
nost of the volatile organics fromthe contaminated water. Air containing the stripped

contam nants woul d pass through a natural gas fired conbustor and acid gas scrubber (due to the
presence of chlorinated VOCS). In this situation, the cost of vapor phase GAC woul d be too high
conpared to conbustion as a control technology (as much as approxi mately 150 | bs per day of VOCs
woul d be enmitted in the vapor streamby the stripper). The State of North Carolina inposes
control neasures on such eni ssions above 40 pounds per day.

<Fi gur e>
FI GURE 17 PROPCSED GROUNDWATER TREATMENT SYSTEM FARM CHEM CALS/ TW N SI TES AREAS
<Fi gur e>

Treated water fromthe stripper woul d undergo a final polishing step, consisting of a water
phase GAC adsorption unit, before discharge. D scharge options include on-site discharge into
the aquifer through infiltration trenches and injection wells |ocated upgradient (Figure 17), or
off-site discharge into the Aberdeen Creek, or to a |local POTW The preferred nethod for

renmedi ation is discharge into the aquifer, since this nethod enhances the renedi ati on of the
area. Costs associated with discharge to the aquifer are included in this alternative. Fifteen
injection wells and three infiltration trenches are shown in Figure 17 upgradi ent of these areas
to increase the flux of water through the aquifer, and for estinating purposes are envisioned to
be used together. The design phase will determ ne the exact discharge systemto use, and the
amount of water to recharge and di scharge

Resi dual s generated during this alternative include the netal -contam nated sludge fromthe
precipitation process and the |iquid-phase GAC fromthe polishing step. Sludge would be
dewatered using filter presses, and then disposed off-site using appropriate nethods. Spent GAC
woul d be taken off-site for regenerati on and reuse.

Capital costs for this alternative include installation of the extraction and recharge systens
(extraction wells or interceptor trench), initial site preparation, nobilization, and
installation of the on-site treatnent units. The C&M costs woul d i ncl ude operation of the
treatnent units, periodic replacenent of the GAC adsorption columms, discharge of treated water
and residual s nanagenent. The m ni num anount of contam nated groundwater (one pore vol une) at
the Farm Chemical s/ Twin Sites Areas is estinmated at 122.5 mllion gallons (M3. The continuous
flushi ng nodel given in "Quidance on Renedial Actions for Contam nated G oundwater"
(EPA/ 540/ G- 88/ 003 Appendi x D) was perfornmed based on DBCP, and this contami nant requiring a
reduction factor of 100,000 tines. Based on a 240 gpmextraction rate, this nodeling yielded a
theoretical punping tine of 14 years. Based on Agency experience, this periodis likely to be a



mnimumtinme with the upper Iimt being 30 years.
Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $ 2,235,695
Present Wrth O8M Costs $ 4,951,770
Total Present Wrth Costs $ 7,187, 465

ALTERNATI VE 3B: EXTRACTI ON, ON-SI TE TREATMENT BY COAGULATI OV FLOCCULATI OV PRECPI TATI ON, AND
ULTRAVI CLET/ HYDROGEN PEROXI DE/ QZONE, GAC TREATMENT, AND DI SCHARGE

This alternative is identical to Alternative 3A except for oxidation of organics by hydrogen
peroxi de and ozone in the presence of W radiation, instead of renmoval of organics by air
stripping. xidation of organics by UV hydrogen peroxi de/ ozone is considered an innovative
technol ogy for treatnent of contam nated groundwater. The system consists of a treatnment tank
nodul e, an air conpressor and an ozone generator nodule, and a hydrogen peroxi de feed system
The treatnment tank size, the W intensity, the ozone and hydrogen peroxi de doses woul d be
determ ned during pilot-scale studies. Residual ozone fromthe treatnent tank passes through an
ozone (deconpozon) destruction unit before air venting. Volatile organics stripped off in the
treatnent tank are al so destroyed in the deconpozon unit. The technology is fully conmercial
and ski d-mounted portable units of various capacities are available for on-site treatnent. For
cost estimation purposes, a 240-gpmunit would be installed on-site for groundwater treatnent
with a GAC polishing unit follow ng the oxidation unit.

Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $ 2,470, 545
Present Wrth O8M Costs $ 4,637, 669
Total Present Wrth Costs $ 7,108, 214

ALTERNATI VE 4: EXTRACTI ON, ON- S| TE TREATMENT BY REVERSE OSMOSI S/ ULTRAFI LTRATI ON, AND DI SCHARGE

This alternative represents a vol une-reduction approach for groundwater renedi ation at the Farm
Chemcals/Twin Sites Areas. Contami nated groundwater woul d be extracted by extraction wells or
interceptor trenches as discussed in Alternative 3A. Extracted water woul d pass through a
system using a conbination of reverse osnosis and ultrafiltration treatnent. The ultrafiltration
process renoves nost of the relatively large constituents of the process streambefore the
reverse osnosis application selectively renoves the water fromthe remaining mxture. A disc
tube design proposed under this alternative is expected to allow for easy cleaning of the
filtration nedia, providing a long service life for the nenbrane conponents of the system The
unit consists of a skid-nounted treatnment tank and a hi gh-pressure feed system conprising a
centrifugal feed punp, a prefilter cartridge housing, and a triplex plunger punp to feed the
reverse osnosis/ultrafiltrati on nodul es

The treated streamfromthis alternative is expected to be of a relatively high purity, and is
not expected to require a GAC polishing step (as in Alternatives 3A and 3B). A 200 gpmunit is
proposed for the Areas. A volune reduction of 100 was assunmed (for cost purposes assum ng the
nost optimstic, |owest-cost basis; this factor nust be determined in treatability tests). It
is also assuned that the concentrate would be transported to an off-site treatnent and di sposa
facility. Treated water would be recharged to the aquifer as in Alternative 3A (preferably)
with the other discharge options possible.

Capital costs for this alternative would include site preparation, installation of extraction
and recharge systens and nobilization of a portable reverse osnosis/ultrafiltration unit onsite
&M costs woul d include extracti on of groundwater, operation of the treatnent unit, periodic
transportati on of concentrated residuals for off-site treatnent, periodic replacenent of the
sem per neabl e nenbranes, and anal ysis of groundwater sanples to nonitor effectiveness of the

t echnol ogy and resi dual groundwater contam nation



Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $ 2,958,725
Present Wrth O8M Costs $30, 661, 751
Total Present Wrth Costs $33, 620, 476

8.2 Description of Alternatives for the Fairway Six Area
ALTERNATI VE 1. NO ACTI ON

This No Action alternative provides the baseline case for conparing groundwater renedi al actions
and the | evel of inprovenent achieved. This alternative consists of |eaving the contam nated
groundwater as it is w thout conducting any further renedial actions. Periodic nonitoring would
be included to assess the existing conditions at the Area. G oundwater sanples would be

coll ected annually fromeach of the nonitoring wells. Sanples would be anal yzed for VOCS, SVCOCS
pesticides, and netals. A public health risk assessnent woul d be conducted once every five
years under CERCLA Section 121(c).

There are no capital costs associated with this alternative. Operating costs are based on the
review of Site conditions every five years for a period of 30 years.

Total Capital Costs $0
Present Wrth O8M Costs $342, 197
Total Present Wrth Costs $342, 197

ALTERNATI VE 2: LI M TED ACTI ON

This alternative constitutes the limted action. Al though no action would be taken to renediate
the contam nated groundwater at the area, restrictions would be inposed to mnimze use of the
contam nated groundwater. The risk assessnment study perforned at the Area indicated that there
are no on-site residents at the Area. Part of the property along the golf course, however, is
privately owned and likely to be devel oped for residential use. The groundwater does not pose
any current risks to the on-site workers or recreational users of the golf course. However,
under a future residential use scenario an unacceptabl e carcinogenic risk would be expected from
exposure through all pathways. Because of likely future residential use, a residential scenario
basi s has been used. The source of contam nation into groundwater, which is contam nated soil
will be renoved under QU1. Contamination |levels in the groundwater plume woul d gradual ly reduce
due to natural attenuation and bi odegradati on

Capital costs for this alternative would include installing a fence around the contani nated
plume at the Fairway Six Area. Warning signs would be erected around the Area and near the
tributary to Aberdeen Creek adjacent to the Area, to minimze public use of the creek for
swi mm ng and fishing purposes. O8M costs woul d include periodic groundwater sanpling and

anal ysis. A public health assessnent woul d al so be conducted every five years to evaluate the
exi sting risks.

Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $ 55, 440
Present Wrth O8M Costs $342, 197
Total Present Wrth Costs $397, 637

ALTERNATI VE 3: I N-SI TU PERVMEABLE TREATMENT BEDS

This alternative represents the in-situ selected treatnent option for eval uation for groundwater
remedi ation at the Fairway Six Area with a residential use basis. In-situ adsorption nmedia are
avai l abl e for both organic and inorganic renoval. Only the organic adsorption nedia woul d be
necessary at the Fairway Six Area, because only pesticides are of primary concern. Adsorption
nmedi a cani sters for organic renoval would be placed in 4-inch diameter wells (al so called beds)
screened fromb5 feet above the water table to about 15 feet below the water table. For cost



estinmation purposes, it is assuned that the wells for the organic nedia would be placed in a
grid about 100 feet apart. About 100 organic treatrment wells would be required under these
assunptions. The actual spacing of the wells would be determ ned during the renedial design
after bench and pilot-scale treatability studies.

Capital costs for this alternative would include site preparation, installation of the treatnent
well's, and recharge of treated water to enhance the renediation. The specific location and
nunber of wells and infiltration trenches nmust be determned in the remedial as well as the
anmount of treated water to recharge to the aquifer. In addition, two upgradi ent and four
downgr adi ent nonitoring wells would al so be installed to assess the effectiveness of the in-situ
treatnment beds. &M costs would include periodic replacement of the bed media. For costing
purposes, it is assuned that bed nedia would be replaced once every nonth. The tine required to
operate the in-situ beds is difficult to estinate, due to the | ack of design infornation

G oundwat er renedi ation by in-situ pernmeable treatnment beds is considered to be innovative as it
has not been denonstrated on a full scale. Capital costs include the cost for performng
limted treatability studies to determne the size of the beds, nunber of beds, and the
frequency of adsorption nedia replacenent.

Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $ 1,804, 110
Present Wrth O8M Costs $11, 100, 733
Total Present Wrth Costs $12, 904, 843

ALTERNATI VE 4: EXTRACTI ON, GAC ADSORPTI ON, DI SCHARCE

This alternative represents the conventional punp and treat approach to groundwater remnediation
at the Fairway Six Area. Contam nated groundwater would be extracted and treated on-site for
renmoval of organics. Treated water would preferably be recharged on-site into the aquifer, or

di scharged off-site to either Aberdeen Creek or to a POTWserving the golf course

Extraction of contam nated groundwater woul d be conducted by extraction wells. The wells woul d
cover the known plune area (approximately 200,000 square feet), which nust be fully assessed and
delineated for RD. The approach using a recharge systemfor treated water woul d enhance the
remedi ation. The specific location, nunber, and size of extraction and discharge wells and
infiltration trenches, as well as the anpbunt of treated water recharged to the aquifer, nust be
determined in the renedial design for this area. Figure 19 shows the prelimnary |ocations of
wells at the Fairway Six Area. Punp tests conducted at the Area during the R indicated a

maxi mumrate of 5 gpm possible fromextraction wells. A radius of influence of 90 to 100 feet
is expected, based on the data and regi onal geophysical experience, at an extraction rate of 3
gpm Twenty 6-inch dianeter wells are proposed for cost purposes, to yield a total of 60 gpm
for treatnent. Twelve recharge wells and 6 trenches have been shown | ocated on Figure 19 to
provide a prelimnary basis for cost estimation. These wells and trenches are | ocated
upgradi ent of the source areas to increase water flux through the contam nated aquifer. The
necessity for equalization/neutralization as pretreatnment before organic renoval by GAC
adsorption will be determ ned during renedial design. The treatnent process woul d be desi gned
for a mxinumrate of 60 gpom Residuals generated during this alternative include spent GAC
fromthe primary treatnment of organics. Spent GAC woul d be taken off-site for regeneration and
reuse.

<Fi gur e>
FI GURE 19 PROPOSED GROUNDWATER TREATMENT SYSTEM FAI RMAY SI X AREA

The m ni mum anount of contam nated groundwater (one pore volune) at the Fairway Six Area is
estimated at 10.3 Ma The continuous flushing nodel given in "Quidance on Renedial Actions for
Cont am nat ed G oundwat er" (EPA/ 540/ G 88/ 003 Appendi x D) was perfornmed based on reduci ng

gamma- BHC (Li ndane) from 1.2 ppb to 0.0265 ppb. This nodeling yielded a theoretical operating
tine of 1 year. Based on EPA experience, this period is likely to be a mnimumtinme with the



upper limt being 30 years.

Capital costs for this alternative include installation of the extraction and recharge systens
(including interceptor trenches), initial site preparation, nobilization, and installation of
the on-site treatnment units. The O&M costs woul d i nclude operation of the treatnent units,
periodic replacenent of the GAC adsorption columms, discharge of treated water, and residua
managenent .

Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $1, 267, 420
Present Wrth O8M Costs $3, 394, 872
Total Present Wrth Costs $4, 662, 292

ALTERNATI VE 5: EXTRACTI ON, REVERSE OSMOSI S/ ULTRAFI LTRATI ON, DI SCHARGE

This alternative represents a vol ume-reduction approach for groundwater renedi ation at the

Fai rway Six Area. Contam nated groundwater would be extracted by extraction wells as discussed
in Alternative 4. Extracted water passes through a systemusing a conbinati on of reverse
osnosis and ultrafiltration treatnent. The ultrafiltration process renoves nost of the
relatively large constituents of the process streambefore the reverse osnosis application

sel ectively renoves the water fromthe renmaining mxture. A disc tube design proposed under
this alternative is expected to allow for easy cleaning of the filtration media, providing a
long service life for the nenbrane conponents of the system The unit consists of a

ski d-nounted treatnent tank and a hi gh-pressure feed systemconprising a centrifugal feed punp,
a prefilter cartridge housing, and a triplex plunger punp to feed the reverse

osnosi s/ultrafiltrati on nodul es

The treated streamfromthis alternative is expected to be of a relatively high purity but nust
be verified in treatability tests. A 60 gpmunit is proposed for the Area. A volune reduction
of 100 was assuned (for cost purposes assuming the nost optimstic, |owest cost basis; this

factor nmust be determined in treatability tests). It is also assuned that the concentrate woul d
be transported to an off-site treatnent and disposal facility. It is possible that the
concentrate could be treated on-site with contamnated soil in the thernal treatment unit, which
is the selected remedy for QUL contam nated soil renediation. It is also assuned for this

alternative that the treated water would be of sufficient quality to recharge to the aquifer as
in Alternative 4 to enhance the remediation

Capital costs for this alternative would include site preparation, installation of extraction
well's and interceptor trenches, and nobilization of a portable reverse osnosis/ultrafiltration
unit on-site. O&M costs woul d include extraction of groundwater, operation of the treatnent
unit, periodic transportation of concentrated residuals for off-site treatnent, periodic

repl acenent of the sem perneabl e nenbranes, and anal ysis of groundwater sanples to nonitor
effectiveness of the technol ogy and residual groundwater contam nation

Total Present Worth Costs representing 30 years of operation include:

Total Capital Costs $1, 744, 820
Present Wrth O8M Costs $6, 046, 899
Total Present Wrth Costs $7, 791, 719

9.0 SUWARY COF COWPARATI VE ANALYSI S OF ALTERNATI VES

The remedi al alternatives devel oped for OU3 during the FS were evaluated by the U S. EPA and the
NCDEHNR using nine criteria, pursuant to the NCP, 40 C.F.R [Para] 300.430(e)(9)(iii) and 40
C.F.R [Para] 300.430(f)(1)(i). The advantages and di sadvantages of each alternative were then
conpared to identify the alternative providing the best balance anong these nine criteria
defined bel ow.



Threshold Criteria

(1) Overall Protection of Human Health and the Environnent assesses whether an alternative
provi des adequate protection and descri bes how ri sks posed through each pathway are elim nated
reduced, or controlled through treatnent, engineering controls, or institutional controls.

(2) Conpliance with Applicable or Rel evant and Appropriate Requirenents (ARARs) assesses
whether an alternative will neet Federal and State ARARs or justifies a waiver

Primary Balancing Oriteria

(3) Long-termEffectiveness and Pernanence assesses the expected residual risk and the ability
of an alternative to maintain reliable systens and controls necessary for the protection of
human health and environment over tine, once clean up goals have been net.

(4) Reduction of Toxicity, Mbility or Volune Through Treatment assesses the anticipated
performance of the treatnent technol ogies an alternative may enpl oy.

(5) Short-termEffectiveness involves the period of tine needed to achi eve protection and
assesses any adverse inpacts on human health and the environnment that may be posed during the
construction and inpl enentation period, until performance standards are achi eved

(6) Inplenentability assesses the technical and adm nistrative feasibility of an alternative
including the availability of materials and services needed to inplenent a particular option

(7) Cost assesses estinmated capital, annual operation and nai ntenance, and net present val ue of
capital and operation maintenance

Modi fying Oriteria

(8) State Acceptance assesses State concerns related to the alternatives and the State's
comrents on ARARs or the proposed use of waivers.

(9) Community Acceptance assesses the public's response to the alternatives described in the
Proposed Plan, RI/FS Reports and Adm nistrative Record. The specific responses to public
comrents are addressed in the Responsiveness Summary attached to this docunent.

Alternative 1, the No Action alternative was retained as a baseline for conparison with other
alternatives as required by the NCP. This alternative was retained for both the Farm
Chemicals/Twin Sites Areas and the Fairway Six Area. Alternative 2 is alimted action
alternative to restrict use of contam nated groundwater by inposing deed restrictions at the
Fairway six Area. An in-situ approach to renoving organic and i norgani ¢ contam nants by
groundwat er fl ow through adsorption beds was retained as Alternatives 2 and 3 for the Farm
Chemicals/ Twin Sites Areas and the Fairway Six Area, respectively. The time estinmated to
achi eve renedial goals using the in-situ alternative is speculative due to the |ack of
perfornmance data

For the Farm Chemicals/ Twin Sites Areas Alternatives 3A, 3B and 4 represent the punp and treat
approach to groundwater renedi ation. G oundwater would be extracted by extraction wells or
interceptor trenches or a conbination of both. In Aternatives 3A and 3B, inorganics would be
renmoved by a coagul ation/floccul ation/ precipitation process.

Contami nated netal sludge from precipitati on woul d undergo off-site disposal. In Alternative
3A, the organics would be renoved by air stripping, while in 3B, they would be destroyed by
UV hydr ogen peroxi de/ ozone treatnent. In Aternative 4, the volune of contam nated groundwater

woul d be reduced by a reverse osnosis/ultrafiltration process, and the concentrate woul d be
transported off-site to a treatnent facility. Alternatives 3A and 3B al so i nclude a GAC
polishing step of the treated groundwater before final discharge

A cost conparison for an extraction well systemand an interceptor trench was perforned for the



Farm Chenmical s/ Twin Sites Areas. The results indicate the costs for these areas may be
approxi mately equi val ent. Because of the apparent cost equival ence, extraction systens and
interceptor trench systens were not presented as separate alternatives, but were presented as
options within an alternative. Costs associated with each alternative are summari zed on Tabl e
16 for each Area

Alternatives 4 and 5 for the Fairway Six Area represent the punp and treat approach to
groundwat er renedi ati on. Goundwater woul d be renoved fromthe aquifer by extraction wells. In
Alternative 4, the organics would be renoved by GAC adsorption. Aternative 5 would involve a
vol ume reduction in contam nated groundwater by reverse osnosis/ultrafiltration process, and

the concentrate woul d be transport off-site to a treatment facility.

Di scharge options for treated groundwater at the three Areas include on-site recharge into the
aqui fer through upgradient infiltration trenches, or off-site discharge to either Aberdeen O eek
or a nearby POTW The preferred option is discharge to infiltration basins.

A summary of the detailed analysis of renedial alternatives for groundwater renediation for each
Area are presented in Tables 17 & 18.

10.0 THE SELECTED REMEDY

Based upon consideration of the requirenents of CERCLA the detailed analysis of the
alternatives using the nine criteria, including and public and State coments, EPA has
determined that Alternative 3A (extraction, on-site treatnment by coagul ation/floccul ation/
precipitation, air stripping, GAC adsorption, and di scharge on-site) for the Farm Chem cal s/ Twi n
Sites Areas and Alternative 4 (extraction, on-site treatment by GAC adsorption and di scharge
on-site) for the Fairway Six Area is the nost appropriate remedy for QU3 of the Site. At the
conpl etion of this renedial action, the risk associated with QU3 has been cal cul ated to be
within the accepted risk range determned to be protective of human health and the environnent.
Assum ng 30 years of operation and nai ntenance, the total present worth cost estimate for QU3 is
$11, 849, 757. Tables 19 and 20 provide a sumary detailing the cost estimates for A ternatives
3A and 4.

<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>

Appl i cabl e or Rel evant and Appropriate Requirements (ARARs)

Section 121(d) of CERCLA, as anended by SARA, requires that renedial actions conply with
requirenents or standards set forth under Federal and State environnmental |aws. The
requirenents that nmust be conplied with are those that are applicable or rel evant and
appropriate (ARAR) to the (1) renedial action(s), (2) location, and (3) nedia-specific
contam nants at the Site

Applicable requirenents defined in 40 CF. R [Para] 300.400(g)(1) are those requirenents
applicable to the rel ease or renedial action contenpl ated based upon an objective determ nation
of whether the requirenent specifically addresses a hazardous substance, pollutant, contan nant,
remedi al action, location, or other circunmstance found at a CERCLA site. These requirenents
woul d have to be met under any circunstance. Relevant and appropriate requirenents defined in
40 CF.R [Para] 300.400(g)(2) are those requirenents that address problens or situations
sufficiently simlar to the circunstances of the release or renoval action contenplated, and
whet her the requirenent is well suited to the Site. Chenical-, location-, and action-specific
ARARs are listed in Table 21

Pre-Design Activities

The final extraction process option for renedial action at the Farm Chem cal s/ Twin Sites Areas



will be determ ned during design after obtaining sufficient detailed data regarding the
effectiveness and cost of each process option. The extraction process nmay consist of extraction
well's, interceptor trenches, or a conbination of both. A thorough review of site data and

aqui fer nodeling will be perfornmed in order to establish well locations. The length of the
trench will be determ ned during the design phase and will be located to present a migration
barrier to as nuch of the plunme as possible and will include draw off points for groundwater.

Desi gn paraneters shall also include a geotechnical evaluation to assess the potential damage
whi ch could occur to the pavenents and railroad as a result of foundation settlenent which
occurs during the lowering of the water table. Docunentation and nonitoring of structural
pavenent integrity shall be perforned before initiation of groundwater extraction and conti nued
t hroughout the extraction process.

The Fairway Six Area groundwater plunme nust be fully assessed and del i neated during renedial
design. The specific |location, nunber, and size of extraction wells, as the type of discharge
system nust be determined in the RD for this Area. The necessity for equalization/
neutralization as pretreatnent before organic renoval by GAC adsorption at the Fairway Six Area
will also be determ ned during renedi al design.

<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>

The desi gn phase for Farm Chemicals/ Twin Sites and Fairway Six Areas will determ ne the exact
di scharge system and paraneters of that system

Pre-design activities shall include sanpling of existing nonitoring wells and analysis for
di oxi n and di benzofuran contamnants at QU3. If dioxins and di benzofurans are found to be
present in the groundwater, the EPA may require:

1) mnimzation of the effects of phenolic conpounds which could form dioxins and
di benzofurans by initiating a granular activated carbon adsorption treatment of the
extracted groundwater prior to air stripping,

2) atreatability study to evaluate the potential of dioxin formation froman off-gas
thermal treatnent process,

3) nodification to the air stripper em ssion control system and
4) as appropriate, proper handling, transportation and di sposal procedures.
G oundwat er Extraction

The process by which groundwater will be renmoved fromthe aquifer across the Farm Chem cal s,
Twin Sites and Fairway Six Areas will be determned during design. Additional design details
will provide justification for the selection of either extraction wells, interceptor trenches or
a conbination of the two processes for renmoval of contam nated groundwater fromthe aquifer.
Locati on of extraction wells and/or interceptor trenches and the resulting punping rates will be
determ ned during the renedial design.

G oundwat er Treat ment
Renmedi ation will address the contam nated groundwater at the Farm Chemicals, Twin Sites and
Fairway Six Areas. Alternatives 3A and 4 represent the conventional punp and treat approach to

groundwat er renedi ati on.

At the Farm Chemicals/Twin Sites Area, groundwater will be treated by a treatnent train
consi sting of the foll ow ng:



. pretreatment consisting of equalization and neutralization

. coagul ation/floccul ati on/precipitation to renove inorganics

. air stripping to renove volatile organi c conpounds

. granul ated activated carbon adsorption to renove other organics fromthe
| i qui d- phase

The Fairway Six Area treatnment train will consist of the follow ng conponents
. pretreatment consisting of equalization and neutralization, as appropriate
. treatnent of contam nated groundwater using granular activated carbon adsorption

The goal of this renmedial action is to restore groundwater to its beneficial use, whichis, at
this Site, a drinking water source. Based on information obtained during the renedia
investigation and on a careful analysis of all renedial alternatives, EPA believes that the
selected renedy will achieve this goal. It may becone apparent, during inplenentation or
operation of the groundwater extraction systemand its nodifications, that contam nant |evels
have ceased to decline and are renai ning constant at |evels higher than the performance
standards over sone portion of the contam nated plune. In such a case, the system perfornmance
standards and/or renedy may be re-eval uat ed.

The sel ected remedy will include groundwater extraction, during which time the systenis
performance will be carefully nonitored on a regular basis and adjusted as warranted by the
performance data collected during operation. Mdifications nmay include any or all of the
foll owi ng:

a) at individual wells where performance standards have been attai ned, punping nay be
di sconti nued

b) alternating punping at wells to elimnate stagnation points;

c) pulse punping to allow aquifer equilibration and to all ow adsorbed contam nants to
partition into groundwater; and

d) installation of additional extraction wells to facilitate or accel erate cl eanup of the
contam nant pl une.

To ensure that perfornance standards continue to be naintained, the aquifer will be nonitored at
those wells where punping has ceased on an occurrence of at |east every 2 years follow ng
di scontinuati on of groundwater extraction

G oundwat er D scharge

The preferred option for discharge of treated groundwater is infiltration into the aquifer via
infiltration basins and/or injection wells |ocated upgradient. Note however, in accordance with
North Carolina regulations, it nust be shown that injected groundwater would be contained within
a closed loop systemin order to consider injection wells as a feasible disposal option for
treated groundwater. This option is preferable since it is expected to enhance the renediation
process. Associated costs are included in the cost estimates. However, should it be determ ned
nore cost effective or feasible to discharge to Aberdeen Creek or to the local POTW these

opti ons may be considered during the renedi al design phase. Any water discharged off-site to a
surface water body rmust neet the National Pollutant D scharge Elimnation System (NPDES) and
POTWpermt limts.

Per f or mance St andards

G oundwat er shall be treated until the groundwater renediati on perfornmance standards are



attai ned throughout the contam nant plune. These standards are identified in Table 22.

Resi dual s Managenent

Managenent of residuals generated during the treatment process shall include:
. De-wat eri ng of netal -contam nated sludge fromthe precipitati on process and di sposal
off-site.
. Passing air containing the stripped contam nants through a conbustor and an acid gas
scrubber.
. Of-site disposal, regeneration, or reuse of spent GAC fromthe |iquid-phase GAC

pol i shing step.
Ecol ogi cal Consi derati ons

Due to the docurmented hazard quotients which exceed one in the terrestrial risk assessnent for
certain wildlife utilizing the Site, consideration nmust be given to provide adequate protection
of the environnent.

No action is recommended at this tine to address contam nated sedi ment and surface water at OU3.
The Agency anticipates that thernal treatnent of contami nated soil and conventi onal
punp-and-treat of contami nated groundwater will alleviate the source for contam nation in
surface water and sedinents. Moreover, the contam nation present in the waters of the seep
areas is a manifestation of the surface discharge of the contani nated groundwater associ ated
with the plunes fromthe Farmchemcals Twin Sites Areas. Renediation of these plunes via
punp-and-treat will reduce future contam nation of surface waters in the seep areas.

Under the five-year review process, nonitoring will be carried out to assess the effectiveness
of groundwater renediation in mtigating inpacts to surface water, sedinment and biota. The
five-year review will address the terrestrial and avian receptor pathways. Mnitoring of

ecol ogical effects will be conducted to address the success of the renedy, as well as determine
the necessity of additional action. The nonitoring shall consist of, but not linted to,
adequat e sanpling points to define VOC contamination in the eastern portion of the Twin Sites
Area and the affected southwestern corner of Pages Lake. Prior to comrencenent of any physical
activities relating to groundwater renedi ati on, an endangered speci es survey shall be conducted
to ascertain the presence of the endangered perennial herb, the Schwal bea Aneri cana, common nane
Anerican Chaffseed, and if present, determne the remediation's potential to affect the
endanger ed perenni al herb.

<Fi gur e>
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11.0 THE STATUTORY DETERM NATI ONS

Based upon avail able infornation, the selected remedy satisfies the renedy sel ection

requi renents under CERCLA, as amended by SARA, and the NCP. The renedy provides protection of
public health and the environnent, is cost-effective, utilizes pernmanent solutions to the
maxi mum extent practicable, and satisfies the statutory preference for renedi es invol ving
treat nent technol ogi es.

Protection of Human Heal th and the Environnent
The selected renmedy will permanently treat the groundwater and renove the current and potenti al
ri sk associated with the contam nation. Dernal, ingestion, and inhalation contact with Site

cont am nants woul d be el i m nat ed.

Conpl i ance with ARARs



The selected remedy will conply with all Federal and State ARARs. No waivers of State or
Federal requirements are anticipated for QU3.

Cost Effectiveness

The sel ected groundwater renedy is nore cost-effective than the other acceptable alternatives
considered. The selected remedy provides greater benefit for the cost because they pernanently
treat the waste.

Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi num Extent Practicabl e

The sel ected renedy represents the maxi mumextent to which pernanent solutions and treatnent can
be practicably utilized for this action. O the alternatives that are protective of hunan health
and the environnent and conply with ARARs, EPA and the State have determi ned that the selected
remedy provi des the best bal ance of trade-offs in terns of |long-termeffectiveness and
permanence, reduction in toxicity, nobility, or volune achi eved through treatnent, short-term
effectiveness, inplenentability, cost, State and comunity acceptance, and the statutory
preference for treatnment as a principal elenent.

Preference for Treatnent as a Principle El enment
The preference for treatnent is satisfied by the use of a series of treatnment technol ogi es on

the contam nated groundwater. The principal threats at OJ3 will be mtigated by use of these
treat nent technol ogi es.



APPENDI X A TO THE RECORD OF DECI SI ON
SEPTEMBER 1993
RESPONSI VENESS SUMVARY

ABERDEEN PESTI Cl DE DUMPS SI TE
OPERABLE UNIT 3
ABERDEEN, MOORE COUNTY, NORTH CARCLI NA

Thi s Responsi veness Summary for Operable Unit 3 (QOU3) of the Aberdeen Pesticide Dunps Site
(hereinafter referred to as "the Site") is divided into the follow ng sections

SECTI ON | OVERVI EW

The overvi ew summari zes the public's reaction to the renedial alternatives listed in the
Super fund Proposed Plan Fact Sheet. This plan outlines the various nethods of renediation at the
Site and discusses EPA's preferred alternative

SECTION 11 BACKGROUND ON COVMUNI TY | NVOLVEMENT

The background section summari zes the major community concerns identified in the Comunity
Rel ati ons Plan and during the public coment period on the Renedial Investigation/Feasibility
Study (RI/FS) and Proposed Pl an Fact Sheet.

SECTION 111 SUMVARY COF COMMENTS AND QUESTI ONS RECEI VED DURI NG THE PUBLI C MEETI NG AND EPA' S
RESPONSES

This section summari zes and responds to nmajor issues and concerns rai sed by individual citizens,
citizens groups, local officials, and Potentially Responsible Parties (PRPs) during the public
neeting. The comments/ questions and EPA s responses are categorized by topic.

SECTION |V SUMVARY CF COMMENTS AND QUESTI ONS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD AND
EPA' S RESPONSES

This section responds to all significant comments and concerns received in witing by EPA during
the public comment period. The comrents/questions and EPA' s responses are categorized by topic

I.  OVERVI EW

The Superfund Proposed Plan Fact Sheet for QU3 of the Site was issued in May 1993. EPA' s public
comrent period was originally scheduled to run from My 11, 1993 through June 10, 1993. This
comrent period was extended an additional 30 days in response to a request for an extension

EPA conducted a public neeting on May 25, 1993 to present the Proposed Plan Fact Sheet to the
public for QU3. At this neeting, the public was given an opportunity to ask questions and to
comrent on the renedial alternatives outlined in the Proposed Plan Fact Sheet and the results of

the RI conducted at OQU3. The comments and EPA s responses are summarized in Section Il of this
docunent. Witten comrents submitted to EPA during the 60-day public comment period and EPA' s
responses are summarized in Section IV of this document. |In general, the public did not exhibit

a strong conmtnent to any of the alternatives presented. The two principal itens of concern to
the public were the lack of testing for dioxins and furans and determning the origin of

contam nation in the Town of Aberdeen nunicipal water supply wells. The PRP' s principal concern
was that the punp-and-treat approach to groundwater renediation would not acconplish the
establ i shed goals within the predicted tinme frame. They proposed that alternative renedi ation

|l evel s be set and that the punp-and-treat scenario be carried out for a 5 to 10 year period
followed by institutional controls.

1. BACKGRCUND ON COVMMUNI TY | NVOLVEMENT

The Site consists of five geographically separate areas |located in and near Aberdeen, North



Carolina. Contam nated groundwater at three of these areas were investigated under this RI/FS
and are summarized as foll ows:

. The Farm Chemicals Area is located on N.C. H ghway 5 west of Aberdeen. It is
approxi nately 600 feet upgradi ent of Pages Lake which is fed by Aberdeen O eek.
There are commercial properties and |ight businesses to the south and west.

Resi dential properties are located to the east of the Area. The closest resident
lives about 250 feet downgradi ent and approxi mately 1000 persons live within a one
mle radius. The Farm Chem cals Area consists of an abandoned chem cal bl endi ng
facility with approximately 19 structures. The facility was operated by three
different conpanies fromthe md 1930's through 1987. Sone of the chemicals used at
this location included sul fur, dichlorodiphenyltrichloroethane (DDT), toxaphene
parat hion, aldrin, benzene hexachloride (BHC), chlordane, dieldrin, endrin, and
nmal at hi on. Buried wastes include enpty bags and containers, spill cleanup naterials
and bags of off-specification pesticides.

. The Twin Sites Area lies on the western corporate linmts of Aberdeen and is on the
opposite side of Hghway 5 fromthe Farm Chenmicals Area. The nearest residents are
about 350 feet fromthe Area. More than 1000 persons live within a one nile radius.
The Area sl opes noderately to the north-northeast towards Pages Lake. Three
locations were used for disposal (Areas A, B, and . Area Ais about 2 acres in
size, Area B is approxinately 0.6 acres, and the dinensions of Area C have not been
conpl etely defined as the wastes are buried as opposed to Areas A and B which are
open pits. The Twin Sites Area was used from 1945 to 1971 to di spose of pesticide
wastes in bags and other containers, as well as waste water containing |liquid
pesticides. Significant concentrations of DDI and BHC have been found in this area,
as well as lesser quantities of nmetals, volatile organic conpounds (VOCs), and ot her

pesti ci des.
. The Fairway Six Area is approximately 1.6 mles west-northwest of Aberdeen off
Hghway 5. It is located in a rural area in terrain which gently slopes to the

northeast towards the Pit Golf Links golf course |ake. Pesticides were transported
to this area and disposed of in a field approximately 1 acre in size from1950 to
1972. The property was sold to a developer in 1972, who later built the Pit CGolf
Links golf course. There are six excavated trenches, a soil stockpile, and surface
contami nati on contai ning DDT, DDD, toxaphene, and |indane

Many citizens living around the Site had been aware of the pesticide contamination at the Site
prior to the North Carolina Departnent of Environnment, Health & Natural Resources investigation
of the Areas in 1984. EPA's involvenent with the Site began in 1985 with the initial renova
response action at three Areas of the Site. The Site was proposed for the National Priorities
List (NPL) in January 1987 and becane final on the List in March of 1989. Since that tine, EPA
has inplenented a community relations programin the Site area designed to informthe public of
Site activities and solicit input fromthe comunity regarding its Site-related concerns and
questions. These efforts have included: interviews with local residents and el ected officials,
di ssemi nating printed public information materials, and conducting public neetings and
information sessions to coincide with technical mlestones at the Site

EPA conducted comunity interviews with residents to identify comunity issues and concerns
regarding the Site. Interviews revealed that citizens were concerned about their drinking
water, health effects of pesticides, contam nation of Pages Lake, the economc effect of the
area due to the Superfund site, and disposal/treatnment nethods for the contam nated soil and
wat er .

The Moore County League of Wonen Voters sponsored public nmeetings for discussion/education about
the Site and Superfund activities concerning it. Local newspapers have carried nunerous articles
about the Superfund process at the Site

A public neeting was held in May 1991 to present the Proposed Plan and di scuss soil renediation
at all five areas for Qperable Unit 1 (QUl) and the stockpile of contam nated soil at the



Fairway Six Area for Operable Unit Four (OUWM, fornerly OJ2). A Record of Decision (ROD) was
signed in Septenber 1991 for QUL. A ROD signed for QU in June 1989, was anmended and conbi ned
with QU1 in Septenber 1991. In Decenber 1992, an Expl anation of Significant Differences (ESD)
was i ssued which provided information on activities and/or nodified activities that were not
detailed in the ROD for QU1 and Anmended ROD for QOWA.

As part of the Superfund program EPA provides comunities affected by a Superfund site with the
opportunity to apply for a Technical Assistance Gant (TAG. This grant was awarded to

Moor eFORCE, Inc. in 1992 and has enabled the group to hire a technical advisor or consultant to
assist themin interpreting or conmenting on Site findings and proposed renedi al action plans

Based on the attendance at the public neetings and the overall feedback EPA has received from
the public, the level of community interest in the Site is characterized as noderate. In
general, residents have responded favorably to site renediation

111,  SUMVARY OF COMVENTS AND QUESTI ONS RECEI VED DURI NG THE PUBLI C MEETI NG AND EPA' S RESPONSES

This section contains a summary of verbal questions and coments received fromthe comunity
during the May 25, 1993 public neeting. Comments presented in this section are organi zed into
the follow ng categories:

Remedi al I nvestigation

Ri sk Assessnent

Renmedi al Alternatives Sel ection
Cont ami nati on of Town Wells

Q her Concerns

moow»

A. _ Renedial lnvestigation

Conment : A concerned citizen inquired as to how the aquifer characteristics can be
determined with only two nonitoring wells. 1Is it possible for contam nation to be detected in
the drinking water supply somewhere in Pinehurst?

EPA Response: Five wells were installed at the Twin Sites Area and six at the Farm Chemi cal s
Area. Al eleven wells were sanpl ed.

The U.S. Ceol ogical Survey (USGS) has conducted sone regional studies that supplenent the
information and data collected during this RI. These conbi ned studi es show that the Aberdeen
Creek and Pages Lake are regional discharge points for groundwater flowing froma very |arge
area on either side of the creek and | ake. Al of these Areas are fairly close to Aberdeen O eek
or Pages Lake. The contami nated groundwater, as a result of these various pesticide dunping
Areas, is only mgrating a short distance and is discharging into either the | ake, creek, or
tributaries to the creek. Aquifer testing was limted since the regional flow systemis

wel | - defined here.

An aquifer test is perfornmed on one or nore wells and the response to punping water out of those
wells is neasured in a series of wells by nmonitoring changes in water levels. These wells are

| ocated around the perineter of the punping wells. This infornmation provides data on the
characteristics of the aquifer to transmt and store water. The data collected fromthe
surroundi ng observation wells is as critical as the wells which are being punped for the aquifer
test. The water |level drawdown and the drop in the water |level are nonitored at the punping and
observation wells over tine. Wien these neasurenents are plotted on a curve versus tinme
(drawdown curve), characteristics about the aquifer can be inferred fromlooking at the shape of
that curve. More aquifer tests are required with a large, conplicated site than with a snal

site where the geology and fl ow system are wel | - known.

Conment : A concerned citizen noted that frequently with pesticide production processes
there are unwanted byproducts such as di oxins and furans produced, which may have carci nogenic
effects as well as effects on the i mune system Has there been any testing for furans or

di oxi ns or other chem cals associated with the production or breakdown of chlorinated



pesti ci des?

EPA Response: Dioxins or furans were not tested for as they were not identified as a concern
when the Site investigative plan was devel oped in 1988. H storical site operations were

eval uated and contam nants associated with these processes were identified. D oxin or furans
were not identified at that tine.

Coment : A concerned citizen wanted to know if it had been determ ned whether there was
nore than one aquifer beneath the sites, as sone locations in the county have an upper
unconfined aquifer and a | ower semi-confined aquifer and there is sone migrati on between the
t wo.

EPA Response: There is nore than one aquifer present beneath the areas, however, the direction
of flow for the groundwater fromthese aquifers is upward into the Aberdeen Creek/Pages Lake
surface water system This surface water systemis a regional discharge point for the upper

aqui fers. For deeper aquifers, the regional discharge point mght be much further away, but
they are protected by several |ayers of aquifer systens and inter-aquifer layers that don't
readily transmt groundwater. EPA is confident that there is no groundwater flow or

contam nati on of any consequences noving underneath the lake or into a lower aquifer. It is al
di scharging i nto Pages Lake or Aberdeen Creek.

Comment : A concerned citizen wanted clarification of the difference between the terns
"groundwat er" and" aquifer"”

EPA Response: The aquifer is the material that the groundwater is flow ng through. The aquifer
inthis area is granular naterial, prinmarily sand. The groundwater is within the aquifer
material and fills all the pores, beginning at the water table and conti nui ng downward

G oundwat er flows through the aquifer

Conment : A concerned citizen requested an expl anation of "how water noves uphill.'
EPA Response: G oundwater, which may be a considerabl e di stance from Aberdeen Creek is at a
hi gher level and is causing the local groundwater to act as if it is under pressure and

therefore is being forced in an upward direction

B. Risk Assessnent

Comment : A concerned citizen noted that there were 55 chenmicals tested and found and about 14
of those seemto exceed the Maxi mum Contam nant Level (MCL). Did the risk assessnent take into
account the synergistic effects of these chenical s?

EPA Response: The risk posed by the various chenmcals are additive. It is EPA's approach to
take this into account. The actual data available on synergistic effects is very limted
therefore the nechani sns by which we get synergi smbetween various carcinogens is not fully
understood. However, in the risk assessnment, adding the risk together fromvarious chemcals to
t he exposure of these chem cals does constitute an approach to dealing with these synergistic
effects. Wen renediation levels are established, they are based at 1 x 10[-6], which is the
conservative end of the risk range. This allows a |level of protection to account for the degree
of uncertainty related to synergi sm

Conment : A concerned citizen asked how many peopl e or households are actually exposed to the
cal cul ated cancer risk associated with the ingestion of groundwater.

EPA Response: EPA does not believe that there are any peopl e or househol ds drinking the water
contami nated by the subject areas. Al residents in that area receive water supplied by the
Town of Aberdeen. The risk assessnent is very conservative, evaluating not only the current
situation but the future possible scenario. The worst possible situation is a resident building
a hone on this property and installing a well for drinking water. Therefore, the calculated risk
is for this future residential scenario



Conment : A concerned citizen asked what the non-carcinogeni c hazards were.

EPA Response: EPA uses a Hazard Index (H') approach to determine if non-carcinogenic health
effects are expected. A H greater than 1 neans that non-carcinogenic effects are possible.
The risk assessnent concluded that, based on future residential |and use assunptions, the H
exceeds 1 for both the Farm Chemicals and Twin Sites Areas, but is less than 1 for the Fairway
Six Area. Thus, non-carcinogenic future effects are considered possible in the Farm Chem cals
and Twin Sites Areas, but are not expected in the Fairway Six Area.

C. Renedial Aternatives Selection

Conment : A concerned citizen wanted to know why the no action alternative would cost
$342, 000.

EPA Response: CERCLA requires that "action alternatives" be conpared to a "no action"
alternative. A no action alternative is required as a baseline. CERCLA also requires that if
hazar dous substances, pollutants or contam nants are left on-site, affected nedia nust be
nonitored every five years. For a period of 30 years, the cost of this nonitoring is estimated
to be $342,000. However, shoul d hazardous substances, pollutants or contaninants remain
on-site, the five year review would not necessarily be limted to 30 years.

Conment : A concerned citizen asked if the off-gases fromthe air stripping requiring treatnent
was due to the high level of volatile organics or just a policy decision on this Site

EPA Response: North Carolina has emi ssions criteria which nmust be nmet. Data shows that the
expected em ssions fromthe air stripper may be close to this criteria, so to be conservative
off-gases will be treated

Conment : A concerned citizen inquired nore about the alternatives which were considered but
el i m nated because they were innovative technol ogi es, even though they woul d have the potentia
for lowering the total toxicity of contamnants, not just at the Site but in terns of the fina
residues. The cost of performing a treatability study is not that bad

Were any cal cul ati ons done regardi ng the cost of the treatability study and the tinme it nay
take, so that it is possible to determne if these are serious barriers?

EPA Response: The UV/ peroxi de/ ozone systemis an exanple of an innovative process which was
consi dered and whi ch woul d have nodified the chem cal nature of the contam nants. Although the
cost was conparabl e and the technol ogy appropriate, it would have required a treatability study
as it is an innovative technol ogy under devel opnent. This would have del ayed i npl enentati on of
the remedi ation of this Area

Appendi x B of the Feasibility Study does provide a cost breakdown of the options considered.
These breakdowns include line itens for treatability studies.

Conment : The sane concerned citizen asked how long a treatability
study woul d take for this operable unit.

EPA Response: A treatability study would probably take 6-8 nonths
because there needs to be a |lot of design and thought

that goes into it.

D.  Contam nation of Town Vélls

Conment : A concerned citizen inquired as to where the groundwater that feeds the town wells
originates. Is it comng fromthe same aquifer that flows into the | ake?
EPA Response: The groundwater flowing into those wells is fromthe sane aquifer but it is

comng froma different direction than fromthe contam nated areas of OQU3. The town wells are
on the east side of Pages Lake and Aberdeen Oreek and the flow direction fromeither side of the



streamis toward the stream The town wells nay disrupt the natural flowto a certain extent,
but it is certain that they are not draw ng contam nants fromunder the stream There is not
enough di sturbance to the natural flow systemfor that to be occurring. A detailed study
perforned by the USGS supports this concl usion.

Comment : A concerned citizen wanted to know i f EPA knew where the contam nation in the town
wel I's was originating.

EPA Response: The origin of contamination in the town wells is not clear at this tine, however,
EPA is confident that QU3 is not the source of the contamnation in town wells 1, 2, and 4.

Conment : A concerned citizen wanted to know if the drinking water is contamnated or will it
becone contam nated. |s anyone drinking water contami nated by these sites? Could the town water
becone cont ani nat ed?

EPA Response: The water that is associated with QU3 is contam nated. Mst residents are on
town water. EPA is unaware of anyone in the vicinity of QU3 who is drinking the contam nated
wat er fromthese areas.

At least three of the town wells have been cl osed due to groundwater contam nation. They
contain contam nant |evels which exceed the criteria that EPAwill allow for a drinking water
supply. The remaining wells are being closely nonitored by State and local officials. There
is always a possibility of these wells becom ng contami nated, however, it would not be due to
ou3.

Conment : A concerned citizen asked that if Cba-CGeigy isn't contam nating the town wells and
if the areas under investigation discussed here aren't contam nating the wells, then what is?

EPA Response: To date it has not been determ ned what contami nated the town wells however, the
EPA feels confident it is not QU3, as shown by the data collected during the RI.

Conment : A concerned citizen wanted to know if the EPA will actively seek out the source of
the contam nation of the town wells.

EPA Response: EPA's investigation concluded that QU3 did not inpact the town wells. EPA could
not identify the source of contam nation under its CERCLA jurisdiction, where such investigation
islimted to sites on the National Priorities List. However, the State interjected its
continuing jurisdiction and i nvol venent in addressing this concern.

Conment : Anot her concerned citizen stated that "all the work you are doing will not make our
wel | s safe then?"

EPA Response: Not all of the town drinking water wells are contam nated. The investigation of
the Site addressed groundwater suspected to be contam nated fromthe activities previously
ongoing at the Site Areas.

Conment : A concerned citizen asked who will be responsible for investigating the
contam nation of the town wells.

EPA Response: There are a nunber of programs in place to protect public drinking water
supplies. The Safe Drinking Water Act requires that all public water supplies be routinely
tested. The State of North Carolina has an Inactive Sites Goup which is responsible for sites
that haven't ranked on the NPL and for performng prelimnary assessnents. State officials
present at the public nmeeting assured everyone present that under its authority, the source

of contam nation to the Town of Aberdeen mnunicipal water supply wells is being sought.

E. O her Concerns

Conment : The current president of MoreFORCE, Inc. asked for a 30-day extension of the coment
peri od.



EPA Response: This request was granted.

Conment : A concerned citizen wanted to know if the state is still paying ten percent of the
clean up for soil and groundwater or have the PRPs reached an agreenent to performthe work.

EPA Response: To date there has been no need for the State to contribute financially to the
Site cl eanup.

Regardi ng QU3, no agreenents have been reached for groundwater renediation. Follow ng issuance
of this ROD, the responsible parties will be notified and given an opportunity to submt a good
faith offer to conplete the work. EPA does not anticipate reaching this point until the fall of
1993.

Wth regard to renediation of contam nated soil for QU1 and QU4, EPA issued Unil ateral

Adm nistrative Orders in May 1993, to 22 responsible parties. The Order conpels the responsible
parties to performthe work outlined in the ROD for QUL and Anended RCD for QUM. El even parties
have responded to EPA's Order and will inplenment the ROD Arended ROD. Since the responsible
parties will finance the cleanup of contami nated soil, the State will not have to contribute
financially.

Conment : A concerned citizen noted that the Areas remain open and accessible to the public.
Shoul dn't the Areas be posted, fenced, and sealed off fromthe public?

EPA Response: EPA has witten into their recently issued order that the responsible parties,
shoul d they conply, nust secure the Areas with fencing and sign posting within five days of
their notice of intent to conply with the order. EPA will inplenment these institutional

controls if the responsible parties do not conply with the order.

Conment : A concerned citizen wanted to know if their water supply could or was contam nated as
a result of the abandoned pesticide facility |ocated on Route 211, the Ceigy Chem cal Superfund
Site.

EPA Response: An investigation was conducted by the responsible parties for the Geigy Chem cal
Superfund Site to identify the extent of groundwater contam nation. A Record of Decision

addr essi ng contam nated groundwater was signed in August 1992. A Consent Decree, entered in
court on July 15, 1993, allows the responsible party to further define the extent of groundwater
contami nation and i npl enent a punp-and-treat systemto renedi ate the groundwater enanating from
that Site.

I'V. SUMVARY CF COMVENTS AND QUESTI ONS RECEI VED DURI NG THE PUBLI C COMMENT PERI GD AND EPA' S
RESPONSES

This section contains a summary of the witten coments received during the 60-day public
comrent period from My 11, 1993 through July 10, 1993. Conments presented in this section are
organi zed into the foll owing categories:

A Conmments fromthe Ad Hoc Aberdeen PRP Group prepared by Dames and Moore, Inc.

B. Conmmrents fromthe TAG recipient, MoreFORCE, Inc., prepared by Environnental
Conpl i ance O gani zati on (ECO

C Comments from A in Corporation prepared by Rust Environnent and Infrastructure
D. Conmmrents fromother interested parties

A Comments fromthe Ad Hoc Aberdeen PRP Group prepared by Danes & More, |nc.

Section 2.0 Proposed Aternative Renedi ati on Pl an

Comment: O eanup goal s should be identified as Alternative Concentration Limts (ACLs) based on



the point of efficient renmoval of chemcals fromthe aquifer and, determ ned through continuous
noni toring of the proposed punp-and-treat operation

EPA Response: Performance Standards nust be set at |evels which are conservative and sufficient
to protect human health and the environnent. There has been no denonstration that the
conditions required for an alternate concentration limt apply to QU3. Furthernore, based upon
CERCLA [Para] 121(d)(B)(ii)(11), CERCLA ACLs would be inappropriate for the Twn Sites Area, and
probably the Farm Chem cals and Fairway Six Areas, because site-related contam nants have been
detected i n downsl ope or downgradi ent surface waters.

EPA's OSWER Directive 9283.1-03 addresses the effectiveness of punp-and-treat based on an

eval uation of nineteen operating groundwater extraction systens. This gui dance recomends ROD

| anguage whi ch considers |ow uncertainty that the renedy will be able to achi eve the perfornance
standards through the area of attainment. This ROD includes |anguage in the Decision Summary
which allows for a re-evaluation of the performance standards and/or the renedy foll ow ng
careful nonitoring of the system s perfornance

Conment : Establish institutional controls, including deed restrictions, to protect against
groundwat er use in the vicinity of the plune.

EPA Response: The use of institutional controls nay be appropriate at some point in the future
and will be retained for further consideration; however, according to the North Carolina
Drinki ng Water and G oundwater Standards, North Carolina Admnistrative Code (NCACQ) Title 15A,
Subchapter 2L, Section .0103(b), the state protects all aquifers as suitable for drinking water
purposes, thus inplenenting institutional controls to prevent its use as a future water source
is inappropriate. Mreover, based on OSWER Directive 9283.1-03 cited above, the renedy and/or
perfornmance standards may be re-evaluated in which case institutional controls may be determ ned
to be an effective renedy conponent.

Comment :  Even under the nost favorable conditions conceivable, the proposed renediation target
levels (Table 3-4, FS Report) cannot be achi eved through punp-and-treat.

EPA Response: The PRPs' analysis of a groundwater punp-and-treat remedial action (sumarized in
Section 8 of the Ad Hoc Group coments) considers the potential times required to reduce the
nmaxi mum or near - maxi mum gr oundwat er concentrati ons of specific chemcals to their target clean
up levels. This ignores the fact that nost of the QU3 groundwater contamination contain the

sel ected contami nants in concentrations well bel ow the maxi mum detected concentrations. Thus
the attai nment of target groundwater concentrations for nost contam nants of concern, over nost
of QU3, may occur within a reasonable tinme frane.

Local i zed areas of especially high groundwater contam nation nmay be difficult to renediate to
targeted renedial goals within acceptable tine franes. However, the groundwater renedi al action
may nonet hel ess reduce sonme groundwater concentrations to bel ow the high end of the acceptable
risk range (less than 10[-4] carcinogenic risk) within a reasonable tine frane. Thus, while the
EPA' s specified non- MCL groundwat er perfornmance standards may be desirable to attain (for
exanmpl e, the ROD s specified DDT perfornmance standard of 0.025 ug/L), a |esser degree of
groundwat er DDT remedi ation will certainly be attainable through punp-and-treat. Reduction of
groundwat er concentrations to below the high (risk) end of the acceptable risk range, or a
substantial reduction of the risks associated with contact with contam nated groundwater, woul d
certainly be a justification for punp-and-treat renedial action

Section 3.0 Absence of G oundwater Ri sk Pathway

Comment (3. 1) : G oundwater within the vicinity of the Area plumes is not utilized for drinking
wat er and woul d be unfit for human consunption even if all chemcals associated with the Site
were renmoved. Use of the groundwater as a water supply source is inprobable due to its existing
poor upgradient quality. Drinking water for the area surrounding and including the Farm
Chemicals/Twin Sites Areas is supplied by the Town of Aberdeen. Therefore, the need to utilize
the groundwater in the vicinity of the Areas as a present or future source of drinking

wat er i s inprobable.



EPA Response: Al though in many areas, groundwater concentrations of some netals such as iron
and nanganese woul d probably be objectionabl e because of aesthetic factors, these high netals
concentrations nmay actually be indirectly related to Area contamnation. There is an obvious
upgr adi ent source of tetrachl oroethene near the Farm Chem cals/Twin Sites Areas. However, not
all wells at these Areas are contami nated with the conpound or its degradation products.

Because there are no known exi sting ordi nances, deed restrictions, etc. preventing future
groundwat er consunption, evaluating a future groundwater use exposure pathway is reasonabl e.
Further, although no residents currently live and/or drink groundwater at the Fairway Six Area,
a portion of this Area is privately owned by a devel oper and is likely to undergo future

resi dential devel opnent.

Comment (3. 2) : G oundwater fromthe Areas does not pose a threat to uncontam nated deeper
groundwat er sources or uncontam nated down gradi ent groundwater in the shallow aquifer zones

EPA Response: Because of the hydrogeol ogic setting of the Farm Chemicals, Twin Sites and

Fai rway Six Areas, groundwater contamination is restricted to the uppernost aquifer. However

in sone areas downgradient of the Twin Sites Area and Fairway Six Area, there is a potential for
currently uncontam nated shal |l ow groundwat er to becone contam nated in the future, because of
conti nued plunme expansion. Therefore, the selected groundwater renedi al action alternative has
the additional benefit of preventing the expansion of any contam nant plunes into presently
uncont am nat ed areas.

Comment (3.3): It is apparent, that the contam nation detected in the groundwater seep sedinents
and Pages Lake is related to transport of contam nants via surface water runoff to these areas

EPA Response: For nobst pesticides, at nost sanpling stations, it is correct that pesticide
concentrations in seep areas could not have resulted from groundwat er di scharges. However, at

| east some of the pesticides in sedinent in the seep areas are derived from groundwat er

di scharge. The contribution of pesticides to seep sedinents from groundwater di scharge al one may
be a significant problem

Section 4.0 Review of the Baseline R sk Assessnent

Comment (4. 2): Exposure to groundwater was not considered to be a
conpl eted exposure pathway at Farm Chemicals, Twin Sites

or Fairway Six Areas under current |and use conditions

Future | and use scenarios ignores a nunber of site

condi tions which woul d make future consunpti on of

groundwat er unlikely.

EPA Response: At the time of the Rl field investigation, an enpl oyee of Farm Chem cals was
living a the Farm Chemicals Area or at |east spending a few nights a week there. Thus, the
on-site residential scenario was eval uated under current |and use at the Farm Chemi cal s Area.
There was no indication of groundwater use at the Twin Sites or Fairway Six Areas during the
tine that the RI/FS docunents were devel oped, thus the on-site residential scenario was not
eval uated under current |and use at these Areas. Based on EPA's Ri sk Assessnment Qui dance (Dec
1989a), it was determ ned that an evaluation of risk under future exposure scenari 0os were
appropriate for QOU3.

Upgradi ent contamination is not listed as a criteria for omssion of a plausible future scenario
according to gui dance EPA/ 540/ 1-89/002. The probability of realization of the future scenario
may be | ow, however, the risks associated exposure is high, as evident in Tables 2-22, 2-23, and
2-24A of the FS Report

Comment (4. 3): Because groundwater data were collected over a nunber of sanpling events, it was
difficult to assess if the exposure concentrations selected for the Baseline R sk Assessnent

were actually representative of site conditions

EPA Response: EPA' s approach to determ ni ng exposure point concentrations is well detailed in



appropriate gui dance docunents (EPA/ 540/ 1-89/002 and Publicati on 9285.081). The Aberdeen R sk
Assessnment was devel oped in accordance with applicabl e guidance, thereby using the | ower of the
95% upper confidence linmt on the nean or the nmaxi mum detected concentration

In addition, the April 15, 1991 Supplenental R Data Anal ysis Report, Addendumto R sk
Assessnent, calculated the chronic lifetime excess cancer rate (LECR) for a future on-site adult
resident at the Farm Chenmicals Area. The assessnment for this Area utilized a DBCP exposure
concentration of 140 ug/l which resulted in a total LECR of 7.3 x 10[-2].

Comment (4.4): The rational used for selection of the Renedial Action hjectives (RAO found on
Table 3-4 of the FS Report is unclear for a nunber of the chenmicals. For exanple, the Renedia
Action (hjective chosen for al pha- and beta-BHC are reported to be their respective Federal MLs
(1 ug/L); however, no MCL could be found for either chem cal

EPA Response: |In the case of the RAO for al pha- and beta-BHC, an error was nade in that there
is no MCL for these two contami nants of concern. EPA agrees that the basis for the RAGs for
sone of the contam nants of concern is unclear. Sone of the confusion may lie in the fact that
sone of the risk based RAGCs were cal cul ated and docunented in the May 1, 1991 Draft Fina
Feasibility Study Report, for QU1 of the Site. The rational for the perfornmance standards
outlined in this ROD include Federal and State groundwater standards, and an EPA action |evel

Comment (4.5): In Table 2-24A of the FS, quantitative estinmates of risk have been present for a
nunber of exposure path pathways at the Fairway Six Area, including groundwater; however, Table
2-20 of the FS Report lists the estinated exposure frequency to groundwater as 0 days or events
per year.

Ri sks from exposure to groundwater at the Fairway Six Area were cal cul ated by EPA using

anal ytical data froma single well l|ocated on the Yadco Property. A nunber of discrepancies in
the cal culations, conbined with [imted data froma single well, nake interpretation of the
results difficult.

EPA Response: EPA acknow edges the discrepancy between Tabl e 2-20 and 2-24A of the FS Report.
The 0 days or events/year reflected for the Fairway Six Area represent the current exposure from
i ngestion of contam nated groundwater. Since no one currently consunmes groundwater at the Area,
the exposure frequency is nil. Exposure frequency assunptions utilized for the Fairway Six Area
future residential scenario risk assessnent, are discussed in the May 8, 1991 nenorandum from
Sol onon Pollard to Kay Crane.

Assunptions used in calculating risks at the Fairway Six Area are provided in the Admnistrative
Record and are standard exposure factors. Note however, that the assunptions utilized were
based on avail abl e assunptions and practices at the tine of the docunent's construction. EPA
does not find any discrepancies in the cal cul ations overall.

Comrent

(Appendi x B.1): Procedures for calculating risk-based prelimnary renediation goals have been
devel oped for specific environnental nedia, including groundwater (EPA, 1991). These procedures
use standard EPA default exposure values and risk equations devel oped for the residential use of
groundwater. W have exam ned a nunber of those chemicals listed in the FS which do not have
federal or North Carolina drinking water standards or North Carolina water quality standards for
groundwat er. Chenmicals for which the proposed renedial |evels appear to be inconsistent with
current guidance re |listed bel ow

EPA Response: Wiile it is true that "Ri sk Assessnment approach" have evol ved over the past 4
years, the gui dance-based approaches enployed in the Aberdeen risk characterization were
appropriate. The EPA, 1991 gui dance was conpl eted in Decenber (1991) which was after the
conpl etion of nost site docunents, specifically the risk assessnent. The gui dance docunent
quoted by the commentor is used in developing prelimnary renediation goals and not renedi a
action objectives. The risk assessnent process is dynam c and historically inhalation was
usual | y not considered in devel opi ng cl eanup goal s.



Comrent

(Appendi x B.2.1): In the Supplenmental RI Data Anal ysis Report Addendumto the Ri sk Assessnent
(CDM 1991), the cancer risks for DBCP are cal cul ated using 22 (ng/kg/day)[-1] to represent both
the oral and inhalation cancer slop factors (SFs). Subsequent eval uation of this conpound by
EPA has resulted in a reduction of the SF and the publishing of separate SFs for the two
exposure routes. The new oral SFis 1.4 (ng/kg/day)[-1] and the new inhalation SFis 2.4 x
10[-3] (ng/kg/day)[-1] (HEAST, 1992). This reduction in the SFs would cause the lifetine excess
cancer risks (LECRs) for the oral and dermal DBCP exposure pathways in the risk assessnent to be
al nost 16-fold lower; the LECRs cal cul ated for the DBCP inhal ati on exposure pathways woul d be
approxi mately 9,000-fol d | ower.

EPA Response: EPA used appropriate existing toxicity data at the time of the risk assessnent
devel opnent. The nost current source of toxicity data (IR'S) indicates that the oral slope

val ue for DBCP has been withdrawn and is under review as of July 1, 1992. Further, according to
HEAST, 1993, the new inhalation FSis 6.9 x 10[-7]. New know edge in contami nant toxicity
probably shoul d be considered in setting performance standards. However, DBCP' s toxicity rating
is still under review. Thus the described changes are not appropriate

Comrent
(Appendi x B. 2.2): The EPA RED)RFC Work Group recently reported that the chronic inhalation RFC
for xylene (mxture) was considered "not verifiable" (HEAST, 1992).

EPA Response: According to IRI'S, all toxicity values for xylene have been withdrawn.
Alteration of perfornmance standards based on currently unavailable toxicity values is not
conpatible with EPA's nmandate of protection of human health and the environnent.

Comrent

(Appendi x B. 3): The estimates of risk to human health, summarized in the 1993 FS Report, are
very conservative and will tend to overestimate actual site risks. A nunber of "default"
exposure paraneters were integrated into the risk assessment. Again, the use of default
exposure val ues rather than site-specific exposure values results in an

extrenel y-conservative risk assessnent, which probably

overestinmates actual site risks.

EPA Response: The changes proposed herein will not significantly inpact the outconme of the risk
assessnent and are not recommended. The reduction in the three denom nator itens (averagi ng
tinme, body weight, and exposure frequency) will serve to increase the calculated risk while the
bal ance of suggested nunerator changes will serve to decrease the risk

Comrent

(Appendi x B. 4): Cal cul ation of the LECR for dermal exposure of a child to groundwater while
showering resulted in a value of 1.8 x 10[-3]. Wien we recal culated this value using the sane
exposure assunptions, the cunmulative LECR for dernal absorption was 4 x 10[-8].

EPA Response: EPA acknow edges that there is an error in the calculation and the corrected risk
due to showering for a child is 4.7 x 10[-8]. However, it is noted that the cumul ative risk
fromall routes renmins unacceptable for an adult resident (1.1 x 10[-3]).

Section 5.0 Assessnent of Adequacy of the Available Data

Comment (5.2): A detail ed know edge of the stratigraphy, including the size and orientation of
preferred mgration pathways and i npedi nents to groundwater flow, needs to be devel oped in order
to allow an estimation of the practicality of recovery, as well as the design and effectiveness
of extraction wells.

EPA Response: EPA bel i eves that the stratigraphy of the investigation areas has been defined
in adequate detail to support a groundwater punp-and-treat renedial action. Specific aquifer
properties and | ocalized stratigraphy which should be considered in the design of extraction
well's can be further identified during the Renedial Design phase or, if necessary, during the
construction of individual extraction wells.



Comment (5.2): Al the additional sanpling activities nust be conducted in a nanner consistent
with the integrity of the confining |layers. Available records indicate that installation of
certain wells were perforned without considering the integrity of the underlying clay |ayers.
To prevent downward mgration of chem cals of concern, precautions nust be nade to avoi d such
field practices.

EPA Response: EPA agrees that precautions nust be nmade to avoid practices which woul d
jeopardize the integrity of underlying clay layers. In no case did EPA during the R construct
wel I's which would allow inter aquifer contam nation. Al though the RI contractor did penetrate
a confining clay layer, they did not penetrate conpletely through the clay confining unit.
However, due to the upward hydraulic gradi ent across the confining unit (see USGS report,

"Hydr ogeol ogy and sinul ation of ground-water flow in aquifers at the Aberdeen superfund sites
North Carolina," Figure 35), it is inprobable that well construction has jeopardi zed the
confining unit.

The installation of a deep tenporary well (TO1l) in Novenber 1992 at the Fairway Six Area did not
breach a confining clay layer. Consequently, pressure grouting fromthe bottomof the well up
was not required. Standard EPA practice is to pressure grout the borehole if a confining |ayer

i s breached.

Comment (5.3): The assunption of high transm ssivities and honogeneous conditions is not
supported by any site-specific data. Further, it is extrenely nonconservative for estinmating the
efficiency and applicability of a groundwater extraction systemto achi eve cl eanup goal s.

Sel ection of such unsubstantiated optimstic paraneters for conceptual design when data is
limted is not standard or appropriate engineering practice. Additional information on flow
rates at the Areas needs to be collected before the extracti on system proposed in the FS Report
is determined to be a practical renediation alternative

EPA Response: EPA acknowl edges that there is sone variation in the aquifer properties within
the Areas of investigation. However, EPA believes that its estinmates of the average aquifer
properties are reasonabl e, given the conbination of site-specific and regional hydrogeol ogi c
data which are avail abl e.

Several studies within this region (G ese and others, 1991, and Mbore, Gardner, and Associ ates
1972) report aquifer transmissivities of greater than 1000 ft[2]/day for the conbi ned upper and
| ower Bl ack Creek aquifers. EPA considered these regional transnmissivity values, the
site-specific stratigraphy for the water table aquifer (lower Black Creek aquifer) observed
during the RI, and the Farm Chemicals and Twin Sites Areas R aquifer test data to support the
estimate of the average aquifer transmssivity for the Farm Chenicals/ Twin Sites Areas. EPA
believes that this approach is justified

EPA estinmates a lower transmissivity for the Fairway Six Area, relative to the transmssivity
estimate for the Farm Chenmicals/ Twin Sites Areas. This lower transmssivity estimate is
indicated by both site-specific aquifer test data and stratigraphic information. Again, for the
Fairway Six Area, EPA believes it is justified in basing its estinmate of the average
transmssivity not only on EPA's interpretation of site-specific aquifer test data but also on
the site-specific stratigraphy and on the regional aquifer transmssivity estimates cited in the
USGS report.

Comment (5.4): The current delineation of chem cal plunes, as presented in the FS Report, is
based solely upon a limted nunber of nonitoring wells. Furthernore, no significant infornation
is available on the vertical chem cal distribution which |eaves a serious gap in the avail able
data. The current |ack of accurate concentration data precludes selection of a renedia
alternative which can denonstrably achi eve the stated cl eanup goals within a reasonabl e period
of tine.

EPA Response: The EPA is confident that enough data are available to screen and eval uate
alternatives against the nine criteria, which are appropriate for renediating the Site. EPA
bel i eves that because the saturated thickness of the water-table aquifer is relatively thin at
the Farm Chemicals and Twin Sites Areas, this potential vertical spreading of contam nant



pl umes, outside of the contam nant source areas, is probably insignificant. Vertical contam nant
zonation in the source areas has been acknow edge to be potentially significant by EPA, and will
duly be considered during remedi al design. Wiile the stratigraphy at the Fairway Six Area is
conpl ex, information on the vertical contam nant distribution in this Area was obtained by EPA
during the Novenber, 1992 field investigation

Comment (5.5): The FS Report and its supporting docunents fail to consider the potentia
retardation of chemcals by clays, which are dispersed throughout the surficial aquifer
Instead, they have focused on the retardati on nechani smcontrolled by organic carbon

EPA Response: The degree of contam nant retardation is, in relative terns, defined by the
groundwat er contam nant distributions which have been determ ned by groundwater nonitoring. The
contami nant distributions in groundwater, and in seep sanples at the Twin Sites Area, indicate
that volatile organic contam nants, and thenore inherently nobile pesticides such as the BHC
conmpounds, are in fact, nobile at the Farm Chemicals, Twin Sites, and Fairway Six Areas. The
inplication that groundwater renediation is probably unworkabl e because of sone undeterm ned
clay concentration in the aquifer which will significantly inpede contam nation mgration and
groundwat er renedi ation is not supported by the groundwater contam nant distribution patterns

Section 6.0 Renedial Technol ogi es Assessnent

Conment : The Ad Hoc Group proposes that instead of a specific list of remedial techniques, a
conceptual franework conposed of a range of treatnent technol ogies be defined in the fina
renmedi al plan

EPA Response: The NCP requires EPA to choose an alternative which provides the best bal ance of
tradeoffs anong the nine-criteria. This ROD s Decision Sunmary sel ects a nunber of technol ogi es
and processes to renedi ate the contam nated groundwater. New infornmation submtted to EPA which
supports alternative treatnent technol ogies may be considered by EPA and, as necessary,
appropriate nodifications to the renedy will be nade in accordance with the NCP

Section 7.0 Appropriate Site-Specific Renediation (bjectives

Conment : The val ue of hydraulic containnent is dictated by the potential for migration of the
chem cal s beyond the boundaries of OU3. Based on an evaluation of contam nant mgration at the
Areas, it can be stated that the main renedi al objective at QU3 is groundwater cleanup, and not
hydraul i c containnent. The selected renedial alternative should have a proven record for
groundwat er cl eanup and not nerely a system for providing hydraulic containnent.

G ven that hydraulic containment is not a soughtafter remedi al objective, does the proposed
punp-and-treat plan offer effective cleanup of groundwater contam nation? Gven the |ow
solubilities of many chem cals of concern at QU3, the selected punp-and-treat plan probably will
yield hydraulic containment, rather than the sought after long-term high-efficiency groundwater
cl eanup. This concl usi on, however, nust be eval uated through a site-specific assessnent of the
cl eanup efficiency of the proposed renedial plan.

EPA Response: As noted in an earlier EPA response, EPA has used OSVER Directive 9283.1-03, in
witing the Decision Summary. This directive takes into consideration the success of
punp-and-treat of contam nated groundwater and recomends appropriate | anguage based on | ow or

hi gh uncertainty that the perfornmance standards will be net.Section 10.0 of the Decision Sumary
descri bes conditions during punp-and-treat in which the selected renmedy and/or perfornmance
standards may be re-eval uat ed.

Section 8.0 Assessnent of the EPA Proposed Renedial Plan
Comrent
Sunmmary: Nuneri cal nodeling of groundwater/flow transport was performed by Danes and Miore in

order to assess the effectiveness of the proposed punp-and-treat alternative and assist in
establ i shing well 1ocations.



Conmment (8. 1) : The flow and transport nodeling was conducted through the use of the | atest
version of U S Ceological Survey's 2D-MOXC. Figure A-2b shows the Fairway Six Area wel
configuration suggested by Danes and Moore to i nprove coverage and conpatibility of the
extraction systemin response to the recent groundwater sanpling results, conducted in Novenber
1992.

EPA Response: The proposed well configuration is based on data that was generated froma
chem cal transport nodel. The underlying flow systemnust be sinulated by a calibrated fl ow
nodel which should be consistent with a predeterm ned conceptual nodel of the aquifer systens.
Gven the fact that the nodel presented in this docunent uses existing site data and that the
data may be inadequate to support the 2-D transport nodel, it does not nake good engi neering
sense to accept this solution to the extraction well network. EPA believes the nodeling
perforned for this FSis reasonable for cost estimating purposes and that actual extraction
wel I /interceptor trench configuration shall be determ ned during Renedi al Design.

During the Renedial Design, if it is determned that groundwater nodeling is necessary to

simul ate groundwater and chem cal transport, then a 3-D groundwater flow and chem cal transport
nodel will be selected. This nodel will have the capability of simulating both groundwater flow
and chem cal transport. The use of a 3-D flow and transport nodel is strongly recomended
because chem cal novenent through a granular matrix is a three di nmensi onal physical process.
Because chem cal novenent is a three dinensional process, the simulation of groundwater flow
nmust al so be in three dinensions even though groundwater flow nay be 2-D.

Fol | owi ng the devel opnent of a calibrated fl ow nodel, attenuation rates and estinmated cl ean-up
tines will be established by integrating the chemcal transport simulation with a calibrated
flowsimulation. In addition, if it is determned that additional hydrogeol ogi ¢ and/ or
hydraul i c data are needed to better characterize Site conditions, then data collection
activities will be inplenented during the renedi al design

The grid used in the nodeling is very uniformand does not represent the hydrogeol ogi ¢ features
of the nodel area. This grid should reflect the surface water and groundwater features as well
as punping centers. It is evident that this nodel is a very sinplified representation of a
complex flow system It is felt that although nunerical techniques are used to generate the
simul ations presented in the Ad Hoc Group comments, they are probably no nore accurate than the
anal ytical approach used in the FS because of the nodel design and the sel ected input
paraneters. A calibrated flow nodel is essential to the devel opnent of a transport node

that has any nerit.

Conmmrent (8. 3) : Sel ected nodel paranmeters were derived either fromavailable information in the
FS Report or conputed under favorable conditions for punp-and-treat operations

EPA Response: The nodel paraneters that represent "favorabl e conditions" have no significance
in terns of evaluating chem cal novenent within the underlying aquifer systens. The nodel shoul d
use site-specific data when available. Creating conditions is a good planning tool, however
there is quality data that has been collected fromthe Areas that should have been used in these
simul ati ons.

The assunption that the "shall ow groundwater is a perfectly honbgeneous and isotropic aquifer"
is not an acceptabl e assunption as is evident by the position taken by Danes and More as
reflected in their comrents. The nodel should adhere to a predeterm ned conceptual nodel and
any changes to this nodel should be supported by site-specific hydraulic data

I nstead of using organic carbon content, it is reconmmrended that Kd tests for indicator chem ca
be made in the laboratory to increase the confidence |evel of data generated with Kd val ues.

Conmment (8. 4) : The nodel results has yielded a nunber of conclusions, which can be sumari zed
as:

. Current EPA proposed clean-up targets are technically inpracticable;



. The cost of attenpting to reach MCLs woul d be prohibitive; and
. The appropriate standard of performance is an opti numrenoval of chemical nass

EPA Response: The three conclusions stated as a result of the nodeling effort are not
supported by the transport nodeling presented in the Ad Hoc G oup comments. The nodel i ng
effort has technical deficiencies in the set-up of the nodel (grid of nodel has no hydraulic
significance), a calibrated fl ow nodel of the aquifer systemwas not prepared prior to

simul ati ng chem cal novenent, fictitious data was used in the initial input, and a conceptua
site nodel was not prepared and used to guide the selection of input parameters and to support
or refute nodel results.

Comment

(8.4.1): Al the investigated chemcals utilized in the nodeling clearly indicate that
attaining the assigned target levels is technically inpracticable.

EPA Response: The Ad Hoc Group's nodel -projected groundwater renedial tinme frames are based
upon an assured nunber and pl acement of recovery wells that do not minimze the renedial tine
frames. The placenent of recovery wells in the nodeling, relative to the placenent of assunmed
contam nant particles in the nodeling, has a significant effect on the nodel ed renedial tine
frames. The assumed initial contam nant nmass in the system (di ssol ved and adsorbed) al so has an
effect on the projected contam nant concentrations versus tinme. Al of the nodeling i nput data
and nodel output discussed in Section 8 are not presented in the Ad Hoc Goup report. For the
data which are presented, EPA disagrees that the nodeling assunptions as to the placenent of
contam nant mass and recovery well locations mnimze the renedial tine franmes. Modeling which
assunes the hi ghest groundwater contam nant concentrations are several hundred feet downgradient
fromthe nearest recovery well does not result in a predicted mninmal renedial tinme frane.

Coment

(8.4.2): The results of the groundwater flow transport nodeling effort illustrates that the
cost of punp-and-treat per unit mass of renoved chemi cal has an increasing tendency. Even under
optimstic conditions, after the first few years of punp-and-treat, the cost of recovery per
unit nmass of various chemicals reaches prohibitive

| evel s.

EPA Response: The EPA acknowl edges that the cost per unit mass renoved shoul d increase.
However, the PRPs' conclusion that treatment costs reach "prohibitive |levels" over tine is based
upon a subjective interpretation of the term"prohibitive |levels". EPA recognizes that the cost
will increase, however, EPA also believes that the selected alternative provides the best

bal ance of trade-offs

Comrent
(8.4.5): To generate a nore realistic set of nodel results, nany nodel paraneters had to be
nodified. In order to preserve the favorable condition for punp-and-treat, we decided to

execute only those changes that can be supported by the available information. Targeted
paraneters are transm ssivity and organi ¢ carbon content (foc).

EPA Response: Qher changes which could be supported by the avail able infornmati on and whi ch
shoul d have been, but were not considered by the PRPs in their nodeling to enhance
punp-and-treat were:

a) to assunme lower initial contam nant concentrati ons between nonitoring well |ocations,
such that | ess contam nant mass was initially in the system and,

b) to change the nunber and pl acenent of recovery wells to optim ze the groundwater
renedial tine frames



B. Comments fromthe TAG recipient, MoreFORCE, Inc. prepared by ECO

Conment : The site has been inadequately characterized for all Constituents of Interest (CAOs).
Most notably there has been no docunented attenpt to determ ne the potential and likely presence
of pol ychl orinated di benzo-p-di oxi ns (PCDD) and pol ychl ori nat ed di benzofuran (PCDF), commonly
known as dioxin and furan. It is absolutely necessary that an i medi ate conprehensi ve sanpling
effort be instituted to identify and quantify the potential presence of dioxins and furans at
each of the five sites

EPA Response: The Rl was conducted according to an approved work plan which did not include
sanpling for dioxins and furans. EPA agrees that screening of groundwater for dioxins and

di benzof urans shoul d be considered for this operable unit. A sanpling programw || be

inpl enented during the renedi al design. Screening of soil for dioxins and di benzofurans will be
addressed by EPA outside of this ROD.

Conment : The calculated risk for all nedia does not include the possible risk fromdioxin and
furan and therefore nay be seriously underesti nated.

EPA Response: It is true that the calculated risk did not include possible risk associated with
exposure to dioxins and furans because the approved anal yti cal programdid not include these
anal yses. If dioxins and furans are present, the lifetime excess cancer risk (LECR) will be

hi gher; however, the LECR in each of the study areas already exceeds EPA s acceptable range for
Superfund sites, so the net effect of a higher LECR would be nil

Conment : The potential risk should be quantified for each option associated with the various
remedi al alternatives being considered

EPA Response: EPA does not calculate risks associated with the various alternatives. As
appropriate, and to the extent sufficient information is available, the short-and |ong-term
aspects of effectiveness, inplenmentability and cost shall be used to guide the devel opnent and
screeni ng of renmedial alternatives. These factors are considered when selecting an alternative
and specific neasures to be taken to alleviate any hazards during renediation will be determ ned
during the renedial design

Comment :  Surface water contam nation has been i nadequately characterized. This deficiency is
exacerbated by the failure to provide PCDD PCDF anal ysis of this data

EPA Response: EPA di sagrees. Sufficient sanples were collected during the Rl and the

eval uation of surface water contam nation was conpl ete enough for the purposes of the FS and
remedy selection. Gven dioxin's lowwater solubility [7.91 ng/L (parts per trillion or ppt)]
and density greater than water [1.827 g/nL (ATSDR, 1988)], it is not likely that dioxin would be
detected in surface water at the Site

Conment : The selected alternatives for QU3 fail to nmeet the general cleanup standards
establ i shed by Superfund and the NCP especially when considering the potential for the presence
of PCDD/ PCDFs at the site.

EPA Response: EPA disagrees. Sufficient sanpling was conducted to performthe FS and select a
remedy. The preferred alternatives for QU3 satisfy the statutory requirenents of CERCLA and are
the nost protective of human health and the environnent. Sanpling for dioxin and di benzofuran
in the groundwater will be conducted during the Renmedial Design and the results and inpacts will
be evaluated at that tine.

Comment : EPA' s decision to not take renedial action on contam nation at OJ3 of the surface
wat er and sedi nent viol ates the NCP

EPA Response: EPA disagrees. Based on the volum nous anount of data available for OQU3, the
ri sk assessnent determned mninal risks associated with the surface water and sedinents at the
Pages Lake.



C. Comments fromdin Corporation prepared by Rust Environnent and Infrastructure

Proposed Pl an

Conment : Performance standards are typically set in the ROD. No groundwater standards are
provided in the proposed plan. This nay be because North Carolina is about to revise their
groundwat er standards. However, the extent of renedial requirenents should be defined before a
remedy is sel ected.

EPA Response: The Renedi al Action (bjectives, which identifies applicable or relevant and
appropriate requirenments, are presented in Table 3-4 of the Feasibility Study Report dated My
1993. The Decision Summary of this ROD identifies the groundwater renedi ation perfornance
standards in Table 22.

Comment: There is no list of the chemicals of concern. The text on page 5 nentions pesticides,
VOCs and netals, but it is unclear whether all of these have to be extracted fromthe
gr oundwat er .

EPA Response: Contam nants of concern for QU3 are summarized in Table 3-4 of the FS Report.
Page 3-19 of the Report identifies the RAGs as contam nants of concern for QOU3.

Comment: For Alternatives 3A and 3B for the Farm Chenmicals and Twin Sites Areas, the text says
that the discharge nust satisfy the NPDES permit requirenents. This is only true for discharge
to a surface water. Discharge to a POTWwoul d be governed by the More County pretreatnent
agreenent. Discharge to an infiltration gallery or a reinjection field would be governed by
North Carolina groundwater standards.

EPA Response: The Agency agrees with the comment and the Decision Summary di scusses and
clarifies the various requirenents for off-site discharge.

Comment: Metals treatnment may require further evaluation. Chromumcan only be precipitated if
it isinthe trivalent (+3) form Hexaval ent (+6) chrom umwould have to be reduced before it
could be precipitated. Metals, especially copper, have very | ow discharge | evel s based on

anbi ent water quality standards. It is unlikely that sinple precipitation would be capabl e of
neeti ng NPDES standards for copper.

EPA Response: The specific treatnment train for netals will be established during the Renedi al
Desi gn phase. The nethod of discharge will dictate the degree of treatnent.

Comment :  Antinony, chrom um copper and manganese are not typical pesticide ingredients.
Background | evel s for these conpounds shoul d be established before renedi ati on requirenents are
defined. A significant portion of groundwater treatnent costs would likely be associ at ed

with netals renoval. The extent and duration of groundwater extraction may be excessive if
background netals are to be renoved. The Proposed Pl an shoul d state that background | evels for
netals will be established during Renedial Design and that renediation will be required for
those metals that significantly exceed background.

EPA Response: The North Carolina Drinking Water and G oundwater Standards, NCAC Title 15A,
Subchapt er 2L.0202(b)(3) states that where naturally occurring substances exceed the established
standard, the standard will be the naturally occurring concentration as determ ned by the
Director. EPA agrees that netals which are identified at background | evels do not require
remedi ati on. An eval uation of inorgani c background concentrations shall be perforned during
Renedi al Desi gn.

Conment : Alternative 3 for the Fairway Six Area incorrectly references Alternatives 3A and 3B
for Farm Chemicals/Twin Sites Areas as being in situ perneabl e beds.

EPA Response: The Proposed Plan inadvertently referenced Alternatives 3A and 3B for the Farm
Chemicals/ Twin Sites Areas as being in situ perneabl e beds. The correct reference shoul d have
been to Alternative 2 for the Farm Chenicals/Twin Sites Areas.



Conment : Utrafiltration and reverse osnbsis processes do not involve treatnent. They
generate concentrated reject streans that require further treatnent. The Proposed Plan inplies
that ultrafiltration and reverse osnbsis are conpl ete sol uti ons when they are not.

EPA Comment: Al though the Proposed Plan nmay have appeared to inply that the ultrafiltrati on and
reverse osnosi s processes involve chemcal alteration of the contam nants, it is clearly

under stood that these processes are purely physical separations of contam nants fromthe
groundwat er nmedia. Pages A-7 and A-8 of the FS Report provide a description of the two
processes. |In addition, page 4-3 of the FS Report defines the "treatnent" actions evaluated in
the FS Report as involving (1) renoval of contam nants fromthe contam nated nedia or (2)
alteration of the contam nants, making them i nnocuous.

Coment : EPA shoul d | eave the deternmination of nmetals renoval, the need for air em ssions
control and other detailed issues regarding the selected renmedy to Renedi al Design. The RCD
should allow for treatability testing and for flexibility in the selection and optim zation of
treat nent equi pnent.

EPA Response: EPA's responsibility in the FS and renedy sel ection process is to choose an
alternative which provides the best bal ance of tradeoffs anbng the nine-criteria. This ROD s
Deci sion Summary sel ects a nunber of technol ogi es and processes to renedi ate the contam nated
groundwat er. New i nformation submtted to EPA which supports alternative treatnent technol ogies
nmay be consi dered by EPA and, as necessary, appropriate nodifications to the renmedy will be nade
in accordance with the NCP.

Comment:  The OU3 Record of Decision should include the technical inpracticability |anguage for
groundwat er renedi ati on that was given in the ROD for the Geigy Chemical Superfund Site in
Aber deen, North Carolina.

EPA Response: This ROD s Decision Sunmary will contain | anguage in accordance with OSVER
Directive 9283.1-03. This directive suggests |anguage to be included in a ROD when there is |ow
uncertainty that the renedy will be able to achieve the perfornmance standards in the RCD through
the area of attainment. The suggested | anguage allows for a re-evaluation of a punp and treat
systenml s performance standards and/or selected renmedy if it is apparent that contam nant |evels
have ceased to decline. Further, CERCLA Section 121(d) establishes six conditions under which an
ARAR nay be waived. One of those conditions, technical inpracticability, may be petitioned at
any tine.

Feasibility Study

Comment: In Section 2.2.3, the FS Report notes that all Farm Chemicals Area wells were nore
acidic than the background well and that this may have contributed to the el evated netal s
levels. The well highest in nmetals, MMO04, initially had a pH of 3.10. Concentrations of
naturally occurring netals were fairly high (alumnumat 570 ng/l, calciumat 290 ng/l). The
section does not say whether the lowpHis site related. The effect of acidity on netals levels
shoul d be evaluated further before nmetals are considered a conpound of concern. Al so, one well
is insufficient to develop a statistical determ nation of background concentrati ons. The ROD
shoul d | eave the deternination of whether netals are a contaminant to the pre design field
efforts of Renedial Design.

EPA Response: The low pH at the Farm Chemicals Area nust be related to the site as are other
confirned contaminants. A pHat this level is not naturally comon for groundwater as
determined in the data collected fromthe renedial investigation and subsequent studies. In
addition, the low pH is associated with the highest concentrations of nunerous netals, volatile
organics, sem-volatile organics, and is associated with sone of the highest |evels of total
pesticides. A lowpH s ability to elevate the nmetal concentration in the groundwater is likely
a function of its ability to dissolve netals fromthe rock matrices. EPA disagrees in this case
that nore than one well is needed to define background netals concentrations. The difference
bet ween background netal s concentrations and nost netals concentrations in the M¥04 sanple is
so extrene that it is inconceivable that the MW04 sanpl e represents background.



Conment : In Table 3-4, groundwater renediation |evels based on North Carolina Water Quality
Standards for G oundwater nay be bel ow the CRDL or CRQL for the Site. The renediation levels
shoul d not be less than the quantification limts and the CRQL should represent a lower limt
for remediation

EPA Response: EPA has identified the performance standards in Table 23 of this ROD s Decision
Summary. These standards are based on risk based |l evels, CLP Required Quantitation Limts, CLP
Required Detection Limt, CLP Estimated Quantitation Limt, State and Federal ARARs, and an EPA
action level.

Comment: In Table 4-2, discharge to the POTWis rejected fromfurther consideration at the Farm
Chemicals/Twin Sites Areas but it is retained in the Proposed Plan alternatives.

EPA Response: EPA acknow edges an error exists in Table 4-2. The discharge option to the POTW
shoul d have been retained on Table 4-2 for the Farm Chem cals/Twin Sites Areas as it was
included in the devel opnent and detailed analysis of alternatives in the Feasibility Study.

Conment : In Tables 4-2 and 4-3, the rationale for rejection of individual technologies is
generally not clear or is absent. 1lon exchange may be required to renove trace |evels of
specific nmetals following precipitation but this technol ogy was rejected. Vertical barriers
were not considered for Farm Chemicals/Twin Sites Areas and were rejected for the Fairway Six
Area. Wiile containnent of the plume nmay not be possible, vertical barriers can be used to
reduce the required extraction rates and shoul d be considered in conjunction wth groundwater
extraction.

The FS apparently presunes that precipitation can renove all netals to whatever discharge |levels
are required and that activated carbon can do the sane for all pesticides. Based on an

eval uation of the Site pesticides, activated carbon should be effective for all the pesticides
with the possible exception of dasanit. There is no technical confirmation of this in the FS
Report however.

The eval uation of treatnent technol ogi es should be based on their ability to attain the likely
effluent standards for the allowabl e discharge options. This would require that discharge
limts be deternmined and conpared to bl ended influent groundwater concentrations to eval uate
the extent of treatment that would be required. As it is, there is no basis to say whether
nmetals removal would be required and if so whether any of the five technol ogi es are capabl e of
achi eving the required renoval rates.

EPA Response: |on exchange is not cost conpetitive to the physical nethods considered. Vertica
barriers were elimnated during screeni ng of technol ogies due to EPA's goal of inplenenting a
treatnent technology to clean up the groundwater. The vertical barriers were not considered at
the Fairway Six Area due to | ow groundwater gradients and depth to a confining | ayer

Dasanit is an organophosphate pesticide which also has two active sulfur atons in its chemca
structure which could nake it anmenable to adsorb to activated carbon. This woul d have to be
confirned through the carbon supplier or through treatability studies

Remedi al action processes will likely require testing to determ ne opti mum operati ng paraneters
for the contam nants of concern at QOU3.

Comment: In Section 5.0, the given criteria, especially regarding alternatives that exceed
ARARs are outdated and not appropriate. The NCP requires that groundwater alternatives be
devel oped that have different restoration periods. The sentence following the bullet list is
uncl ear .

EPA Response: EPA agrees that the criteria regarding alternatives which exceed ARARs is
outdated. Alternatives were devel oped in accordance with the NCP and eval uated a nunber of
alternatives which provided treatnent, institutional controls, innovative technol ogi es and the
no-action alternative



Comment: On page 5-4 of the FS Report, the description of air stripping says that organic
contami nants "are transferred into a vapor phase and burned in an incinerator”. The incinerator
exhaust gases woul d then be "acid gas scrubbed" because of the chlorinated VOCs. The prinmary
VOCs are non-chlorinated aronatics. Vapor phase carbon adsorption or a catal ytic oxidizer woul d
be potential alternatives to incineration for the control of air stripper emssions if
concentrations at the nearest receptor exceeded allowable | evels and/or the state | oading | evel
The Proposed Plan doesn't nention incineration of the air stripper em ssions. The nethod of off
gas control for the air stripper should be determ ned during Renedial Design once a firm design
basis is established.

EPA Response: EPA agrees that vapor phase GAC nmay be a potential alternative to incineration
for control of air stripper emi ssions. However, EPA s evaluation of the cost for vapor phase
GAC was much greater than thernal treatnent. New infornation submtted to EPA which supports
alternative air em ssions control technol ogies may be considered by EPA and, as necessary,
appropriate nodifications to the renedy will be nade in accordance with the NCP

Conment : On page 5-5, the volune reduction for reverse osnosis (RO of 100 is not realistic
Typical reject rates are 10 - 20 percent, depending on the quality required for the perneate. A
reject rate of 20 percent (volune reduction of 5) would be nore likely based on the antici pated

| ow di scharge rates for pesticides. RO systens are prone to fouling/plugging and typically
require pretreatnent, which is not discussed.

EPA Response: W agree that a volune reduction of 100 is not |ikely achievable. However, even
at a volume reduction of 100 ROis not an economical alternative at a total present worth cost
estimate of $27,113, 091.

Comment: On page 6-2 of the FS Report, the text states that there are "no... &M costs for this
alternative," but nmonitoring costs are included in Table B-1

EPA Response: EPA agrees the text on page 6-2 of the FS Report is contradictory. The
nmonitoring costs found on Table B-1 represent periodic nonitoring required if hazardous

subst ances, pollutants, or contaminants renain at the site, in accordance with CERCLA Section
121(c).

Conment : On page 6-4 of the FS Report, in the |last paragraph, iron and nickel have apparently
repl aced antinony and copper as the netals of concern. |Iron could present a fouling problem
but it is unclear why nickel is a concern

EPA Response: Metals in solution can conbine with organic conpounds to form organi c chel ates
which may interfere with GAC adsorption of contami nants. The author did not intend to omt any
nmetal s of concern fromthe discussion. Table 3-4, page 3-21 of the FS Report shows that the
groundwat er maxi num for nickel exceeds the nickel MCL of 100 ug/l.

Comment: On page 6-7, the FS Report states that air stripper em ssions nust be incinerated
because the organic | oading of 150 pounds of VOCs per day is too high for vapor-phase carbon to
be cost effective. No design basis is given to support this opinion. The loading is equivalent
to a bl ended VOC concentration of 52 ng/l at the total flowrate of 240 gpm This concentration
is alnost certainly incorrect because the extraction systemw || be |ocated downgradi ent of the
hi ghest wells (approx. 100 ng/l of VOCs), concentration of all the wells will be blended prior
to treatment and the concentrations will decrease with time. The ROD should allow the

determ nation of any off gas controls for the air stripper to be left to Renedi al Design.

EPA Response: This ROD s Decision Summary has selected thernal treatnment as a neans of treating
the air stripper off-gas. These neasures were included in the alternative eval uation because it
was anticipated that air em ssion controls would be a necessary conponent of the renedy. It may
be determ ned during design however, that such measures are not necessary.

Conment : On page 6-7, it is noted by the commentor that reinjection nmay not be the preferred
di scharge nethod if it significantly increases the anount of groundwater that nust be extracted
and if the discharge criteria are nore stringent than for a surface water or the POTW



EPA Response: For cost purposes both reinjection wells and infiltration trenches were utilized
as the nethod for discharge. However, the text goes on to say that the Renedi al Design phase
will determine the exact systemto use. This is reflected in this ROD s Decision Sumary.

Conment : In Table 2-14 of the FS Report, it appears that the sanmples for wells GN¥302 and
GW 303 were reversed between the Round 1 and Round 2 sanpling events.

EPA Response: The analytical data presented in Table 2-14 reflects the results copied fromthe
Rl Report (page 4-119). These results were also conpared with the raw data sheets found in
Appendi x A of the RI Report (pages 199 and 204) and appear to be accurate

Comment: On page 7-2 of the FS Report, EPA admits that "Contaminant concentrations are | ow but
not within acceptable levels" for the Fairway Six Area. EPA allows disposal of old pesticides
if they are used at the recommended application rates. Theoretically, the extracted groundwater
could be used to irrigate the golf course without treatnent if the resulting |and-applied
concentrations were within the allowable levels. This option should be allowed by the RCD once
the bl ended pesticide concentrations are within the allowed application |evels

The discussion in the FS Report on Contaminant Fate and Transport (Section 2.3) did not
adequat el y address the natural degradation of |ow |evel pesticides in groundwater. Degradation
rates should be estimated fromliterature values for the contam nants of concern. This
information should be used along with infiltration and contam nant velocity data to predict the
period for natural restoration of the groundwater at the Fairway Six Area. The resulting tine
frame should be conpared with Alternative 4 to better evaluate the acceptability of Aternative
2, Limted Action. This evaluation should consider that there are no current or anticipated
receptors of groundwater at the golf course.

EPA Response: The conservative approach for the Fairway Six Area being devel oped for
residential use was used throughout the FS. Natural degradation of the pesticides would not
serve as an active response to the cleanup of QU3 in the earliest tineframe to restore the I and
and water to its beneficial use. In addition, a portion of the Fairway Six Area is owned by a
devel oper. It is therefore very likely that a portion of the Area nay becone residentia

in the future

D.  Comments from Qher Interested Parties

Comment : A local citizen, who is also a menber and officer of MoreFORCE, Inc., raised a
concern over the lack of testing for dioxins on the Site and the |lack of "no good reason" for
EPA' s omission. The comrentor further stated that di oxin contam nation could not be cleaned up
by thernal desorption (the suggested renedial action).

The comment or questi oned apparent discrepancies regarding the quality of surface water in the
area fromthat which had been read in the | ocal newspapers covering "everything fromhigh | evels
of mercury in the town |ake to the closing of contaminated city wells.”

The commentor requests that all clean-up activities be halted until thorough testing of
ground/ surface waters in the area of the Site be conducted for the chemcals already found at
the sites, as well as dioxins. The conmentor al so requested that adequate research on possible
wat er contam nation is done.

EPA Response: |n accordance with EPA's "@uidance for Conducting Renedi al Investigations and
Feasibility Studies Under CERCLA', the RI/FS initially underwent a scoping process in which

exi sting data were collected, summarized, and evaluated. Data needs for the renedia
investigation were then determ ned based on an eval uation of existing data, know edge of site
operations and disposal practices. Dioxin was not identified in the 1987 scopi ng process as a
contam nant to have been detected at the Site previously or one which was used in the pesticide
formul ati on process.

This operable unit, OU3, a part of which is this responsiveness sumrary, addresses contani nated



groundwat er and ecol ogi cal concerns at three Areas of the Site: FarmChenmicals, Twin Sites, and
Fai rway Six. EPA assunmes that the reference to the "suggested renedial action" relates to the
Sept enber 1991 Record of Decision for QU1 and Arended Record of Decision for QM. The Septenber
1991 Record of Decision and Anended Record of Decision selected thermal desorption as the
treatnent technology to renedi ate contam nated soil. This document was signed by EPA s Regi ona
Adm nistrator and is a final decision

EPA does not recall stating that surface water in the area was "clean"” and regrets if EPA s
statenents were misinterpreted. Extensive surface water sanpling conducted throughout the area
i ndi cates that contam nation of surface water has occurred. However, the associated human health
ri sks fromexposure to the surface water contamnation are within a risk range which EPA finds
acceptable. EPA' s infornmation does not indicate "high" levels of mercury in the town lake. In
fact, neither the 1991 Renedi al Investigation Report nor the 1993 Environnmental Assessnent
Report indicate any detection of mercury in the surface waters of Pages Lake. The commentor is
correct in stating that contam nation has been docunented in sone of the Town of Aberdeen
nmuni ci pal water supply wells and has resulted in the closing of at |east 3 of those wells, but
not as a result of QU3.

EPA wi || conduct dioxin sanpling and analysis of all nmedia at the Site. EPA however, does not
find it in the best interest of protection of the public and the environnent to "stop all
clean-up activities" pending the outcome of the sanpling and analysis results. |If dioxins are
found, it is unlikely that the remedy will change. However, the renedy nay be nodified as
appropriate, based on new information and in accordance with the National Contingency Plan.

Conment : The U.S. Fish and Wldlife Service (FW5) reiterated from previous correspondence that
cleanup goals for Site soils should be re-evaluated as they relate to avian receptors. The FWs
is seriously concerned that post-renediation nonitoring of residual contami nation's potential
inpacts to song birds and raptors will indicate that an actual hazard still exists to these
organi sns. Any nechanisns to isolate soils exceeding 1 ppmchlorinated pesticides is strongly
recommended.

EPA Response: The objectives of this ROD are to address contam nated groundwater, sedinent,
surface water and ecol ogi cal considerations. A Record of Decision for QUl, an Anended Record of
Deci sion for OM, and a subsequent Explanation of Significant D fferences established
performance standards to renedi ate contam nated soil at the Site. It is inappropriate in this
deci si on docunent for QU3 to re-evaluate the soil performance standards for QU1 and OUA.

O particular concern is the potential exposure of avian receptors to pesticides remaining in
the soil followi ng soil renmediation. Soil renediation excavation goals are docunented for
Qperable Units One and Four in the 1991 Record of Decision and Anended Record of Decision, and
t he Decenber 1992 Expl anation of Significant Differences. These RODs require that treated soi
be replaced into the original excavated areas, backfilled to grade and revegetated with native
grasses. Exposure of avian raptors to DDT at 11 ppm the soil performance standard, results in
hazard quotients of 1.7 and 6.3 for the robin and red-tailed hawk, respectively. The toxaphene
remedi ation goal of 6 ppmresulted in a hazard quotient of 1.7 for the robin. Avian raptors
utilizing an Area 100%is not likely and therefore hazard quoti ents exceedi ng one under this
scenari o are not considered further

It is EPA's view that post-renediation nonitoring of residual contam nation's potential inpacts
to song birds and raptors will be mnimal. The ecological risk assessnent performed for the
Site, was not based on actual field data, but rather was based on existing literature. The
ecol ogi cal risk assessnent provided a conservative approach in which assunptions were not true
of Site conditions. EPA therefore does not find that the risk assessnent results warrant a
re-evaluation of the soil performance standards. An ecological risk evaluation follow ng soi
and groundwat er renmedi ation will be based on actual field data. EPA finds it appropriate at
this time to allow tine for renediati on of contam nated soil and groundwater, then, nonitor and
eval uate ecol ogical risks at the Site

Conment : The League of Wonen Voters of More County agrees with the choice of the preferred
alternatives and encourages noving forward with the clean up



EPA Response: EPA recogni zes the League of W nen Voters' support in wanting the Site to be
cl eaned up conpletely and effectively.

Conment : The League of Wonen Voters urged EPA to seriously consider changing the |Infornation
Repository location fromthe Aberdeen Town Hall to Page Menorial Library in Aberdeen where it
woul d be nore accessible to the public

EPA Response: EPA investigated the possibility of noving the Informati on Repository to the Page
Menorial Library and found that Page Menorial Library is open on a limted schedul ed.

Therefore, the Aberdeen Town Hall which is open from8:00 a.m to 5:00 p.m five days a week,
continues to be the nost suitable location for the Informati on Repository.

Comment:  The firmof Hunton and WIIlians requested a 30-day extension of the public comrent
period to July 10, 1993

EPA Response: EPA granted this extension

Conment : Town of Aberdeen officials are disturbed by the fact that no fornal effort is
underway to ascertain the source of contam nation of three of its water supply settlenent of
the Site account for the loss of these wells and provide for their replacenent. They request
that no settlenents be finalized until the source of the contamination is deterni ned.

Assi stance is requested in identifying the source or sources of contamnation. Finally, the Town
is seeking technical and financial assistance in mtigating the contam nated well sites to

the extent necessary to utilize the sites as a safe water supply source

EPA Response: As noted in an earlier EPA response regarding this same issue, the State of North
Carolina will be investigating further the potential sources of contam nation in the Town of
Aberdeen water supply wells. As this issue relates to QU3, an EPA-financed USGS study eval uat ed
whet her groundwat er could m grate beneath Aberdeen Creek and contam nate town water supply wells
east of Pages Lake and Aberdeen Creek. The study results determ ned that Aberdeen Oreek acts as
a point of discharge for subsurface water. Therefore, any groundwater contami nation as a result
of the Farm Chenicals/Twin Sites Areas is being discharged to Pages Lake and Aberdeen Creek and
coul d not have contam nated Aberdeen nunici pal water supply wells.

Under QU3, the Agency cannot at this time provide for either the replacenent of loss town wells
or assure the Town of Aberdeen that "no settlements" will be finalized until the source of
contamination is identified. To the best of EPA' s know edge, none of the contam nation found

at the Farm Chenicals, Twin Sites, or Fairway Six Areas has resulted in contam nation of the
Aber deen Town Weél | s.

Comment:  There is an extrenely high cost associated with inplenenting the chosen alternatives
for renediation of soil and groundwater at QU3. The danger rests upon the idea of future
residential use, where the dwelling would have its own well rather than to be tied to a
nmuni ci pal water system Rather than to have these trenendous expenses, it nay be appropriate to
enact legislation to prohibit these areas frombeing used for residential purposes. O, it

m ght be even possible to linmt the land use for residential purposes unless served by nmunicipa
wat er systens.

EPA Response: The alternatives chosen provide the best balance of trade-offs with respect to
the nine criteria which EPA uses to evaluate alternatives. EPA believes the preferred
alternative will satisfy the statutory requirenents of CERCLA, which provides that the selected
alternative be protective of human health and the environnment, conply with ARARs, be cost
effective, and utilize pernmanent solutions and treatnents to the maxi mum extent practicable.

In addition, the NCP states that the use of institutional controls shall not substitute for
active response neasures (e.g. treatnent and/or contam nant of source material, restoration of
groundwater to their beneficial uses) as the sole renedy unless such active nmeasures are
determ ned not to be practicable, based on the bal ancing of trade-offs anong alternatives that
is conducted during the selection of the renedy.



APPENDI X B TO THE RECORD OF DECI SI ON

STATE LETTER OF CONCURRENCE
FOR

ABERDEEN PESTI Cl DE DUMPS SI TE
OPERABLE UNI T THREE

ABERDEEN, MOORE COUNTY, NORTH CARCLI NA
SEPTEMBER 1993

State of North Carolina

Departnment of Environnent

Heal th and Natural Resources

Di vision of Solid Waste Managenent

James B. Hunt, Jr., CGovernor
Jonat han B. Howes, Secretary

Sept enber 14, 1993

Ms. Kay Crane

Renmedi al Project Manager
US EPA Region |V

345 Courtland Street, NE
Atlanta, GA 30365

RE: State Concurrence with the Draft Record of Decision for the Aberdeen
Pesticide Dunps Site Located in Aberdeen, Mdore County, NC NCD 980 843 346

Dear Ms. Orane:

The State of North Carolina has reviewed the Draft Record of Decision (ROD) for the Aberdeen
Pesticide Dunps Site and concurs with the sel ected renmedy, subject to the follow ng conditions

1. Based on revi sed docunentation, the State understands that prelimnary renedial design
activities shall include sanpling of existing nmonitoring wells and anal ysis for dioxin and
di benzof uran contam nants during Operable Unit #3. |If dioxins or dibenzofurans are found

to be present in groundwater, the resulting infornmation may require:

A m nimzation of the effects of phenolic conpounds, which could formdioxins or
di benzofurans, by initiating a granular activated carbon adsorption treatnent of the
extracted groundwater prior to air stripping

B. a treatability study to evaluate the potential of dioxin formation froman off-gas
i nci neration process,

C nodi fication to the em ssion control systemresulting fromthe air stripper, and
D. as appropriate, initiate proper handling, transportation and di sposal

2. I f di oxi ns/di benzofurans are found in the groundwater, risk values and associ ated renedi a
action objectives for groundwater nust be recal cul ated and subnmitted for review

3. Regar dl ess of whet her di oxi ns/di benzofurans are found in the groundwater or not, additiona
soil sanpling for these conpounds will also be required to define source areas or to verify
that areas with the highest pesticide contamnation in the soils do not contain
di oxi ns/ di benzof ur ans.



4. State concurrence on this Draft ROD and the selected renedy for the site is based solely on
the information contained in the draft ROD dated July 26, 1993. Should the State receive
new or additional information which significantly affects the conclusions or renedy
sel ection contained in the Draft ROD, it may nodify or withdraw this concurrence with
witten notice to EPA Region IV

5. State concurrence on this ROD in no way binds the State to concur in future decisions or
comits the State to participate, financially or otherwise, in the clean up of the site.
The State reserves the right to review, comrent, and nake i ndependent assessnent of all
future work relating to this site.

6. The renedi al objectives for the Aberdeen site are noted on pages 73 and 74 of the Draft ROD
dated July 26, 1993. The renedial action objectives for the various nedia at the subject
site do not neet the North Carolina 10[-6] risk level requirenents. Therefore, the State
will inmplenent the required deed recordation/restrictions to docunent the presence of
resi dual contam nation and possible limt the future use of the property as specified in
NCGS 130A-310.8

The State of North Carolina appreciates the opportunity to comment on the Draft Record of
Deci sion for the subject site, and we ook forward to working with EPA on the final renedy.

Si ncerely,
Jack Butler, PE
Envi ronnent al Engi neering Supervi sor

Super fund Section

cc: Randy MEl veen, NC Superfund Section



